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Abstract 
There is a gap in the literature in the provision of in-depth accounts of the approaches that firms take 
to embed new processes and procedures within their management accounting systems in reaction to 
external pressure (Bebbington, Brown, Frame, & Thomson, 2007; Contrafatto, 2012; Fraser, 2012). 
This thesis utilised two differing case studies, one organisation that was required to report its 
emissions under the Australian NGERS (2007) regulatory framework and one that used the regulatory 
framework to calculate its emissions and report them to stakeholders voluntarily.  
 
The study had three aims: firstly, to gain an understanding of how organisations built a system to 
account for greenhouse gas emissions; secondly to gain an understanding of the accountant’s role in 
the building of the system; and thirdly to examine the usefulness of Actor-Network Theory (Callon, 
1986; Law, 1986; Latour, 1987) and Callon’s (1986) four step process as an analytical tool. The study 
used a qualitative approach, collecting data through semi-structured interviews and documentary 
analysis.  
 
The research found that ANT and Callon’s (1986) four step process were effective tools which 
brought to light the following results. Individuals within both organisations utilised a different 
network to gain an understanding of how to account for greenhouse gas emissions to the one built to 
collate the data to calculate the emissions themselves. There was little evidence of negotiation within 
the organisation that was required to account for the emissions under a regulatory framework 
compared to that which reported the emissions voluntarily. Legacy systems in both organisations did 
not integrate with the new system and both organisations used data manually entered into a 
spreadsheet. In neither organisations were accountant’s involved in any part of the network building 
process.  
 
The present study highlighted a number of areas for further research including the following. Further 
research is needed into how those systems may be integrated and the conditions in which this is likely 
ix 
 
to happen such as cost/benefit analyses and commitment by senior management. The role (or not) of 
the accountant in the building of the network to account for emissions is emerging in the literature. 
Further qualitative research is needed to understand why this is so, given the expectation in the 
professional literature of the opposite. Further, how does this information impact upon the actual, 
compared with the perceived, role and engagement of the management accountant, not only in the 
area of accounting for greenhouse gases, but also other non-financial areas of management control 
systems? Finally, further research using a multiple case study approach with other theoretical and 
conceptual frameworks may bring to light interesting and new observations in management 
accounting research. 
1 
 
1  Introduction 
1.1  Introduction 
 
Research into changing accounting processes is part of an increasing movement towards a better 
understanding of management accounting systems within an organisation (Scapens, 2010), especially 
as organisations increasingly expect their systems to respond to societal and organisational change 
(Parker, 2012). There is a gap in the literature in the provision of in-depth accounts of the potentially 
diverse approaches that firms take to embed new processes and procedures within their management 
accounting systems in reaction to external pressures (Bebbington, Brown, Frame, & Thomson, 2007; 
Contrafatto, 2012; Fraser, 2012). This research will utilise two differing case studies, informed 
through the lens of Actor-Network Theory (ANT, Callon, 1986; Law, 1986; Latour, 1987) to 
investigate how organisations build systems to account for greenhouse gas (GHG) emissions. This 
research is situated in Australia as accounting reporting systems and processes are being developed in 
response to the changing business environment and the introduction of accounting for GHGs. The two 
organisations included in the research are a large emitter and a smaller organisation which chose to 
voluntarily calculate and report its emissions as part of its sustainability reporting process. These two 
case studies will be compared in order to highlight potential similarities and differences in approach 
taken to their changing management accounting systems. The two organisations have the following 
differences: 
1) The larger emitter is a for-profit organisation, the voluntarily reporting 
organisation is not, 
2) At the time of the present study’s data collection, the larger emitter expected to 
take part in an emissions trading scheme and the smaller organisation did not. 
3) The larger emitter was required to report under the National Greenhouse 
Emissions Reporting System (NGERS, 2007) (Department of Climate Change 
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and Energy Efficiency, 2011a) legislation the smaller organisation (a local 
government) was not. 
A comparison of the different responses to changing accounting systems to account for GHG 
emissions, using NGERS protocols, will complement and expand upon previous research in this area. 
For example, Engels (2009) who used survey data to examine how companies accounted for their 
carbon emissions; Kolk, Levy and Pinkse (2008) examined corporate responses to the Climate 
Change Project; Jones and Levy (2007, document analysis) and Hoffman (2005, a review of the 
literature), The present study, using the lens of ANT, will examine changes to management 
accounting systems within different organisational contexts utilising a case study approach.  
 
Research elsewhere in the world has indicated that there are differences in how organisations have 
reacted to climate change and a low carbon future. Some organisations, while acknowledging the 
importance of emissions and climate management, have not translated that importance into their 
strategies or into corporate action (Lee & Cheong, 2011). Other organisations appeared to adopt a 
more proactive stance, considering the opportunities that climate change represent, rather than a 
burden for businesses to carry (Jones & Levy, 2007; Contrafatto & Burns, 2013). Some businesses in 
North America perceived possible GHG emissions legislation as a serious threat and formed lobby 
groups to prevent (successfully) an international cap-and-trade
1
 system developing (Kolk, et al., 
2008). While an overarching, global cap-and-trade system has not eventuated, there have been 
attempts to limit these emissions in individual areas such as the west coast of the United States of 
America and in Asian Cities such as Tokyo and Beijing. Schemes to limit GHG emissions have been 
introduced in the European Union, the United Kingdom, New Zealand and Australia. 
 
                                                     
1
 A cap-and-trade system is designed to limit emissions as governments release a specific number of permits 
(per ton of pollutant) to industry. The number of permits released is less than the present emission level 
(capped). There is then an active market where those organisations which can reduce their emissions more 
easily, sell their allocation at a profit to others who may have more difficulty cutting their emissions (trade). 
The supply and demand of permits is designed to ensure a reduction in emissions. Organisations who do not 
have sufficient permits to cover their emissions are heavily financially penalised 
3 
 
These schemes
2
 (mostly cap-and-trade) have been developed to limit the amount of GHGs produced 
into the atmosphere. Cap-and-trade schemes use a market mechanism to limit emissions to a set level. 
However, organisations that are required to respond to these schemes not only require an 
understanding of markets and financial instruments, they also need to understand the quantity of 
emissions that result from their activities in order to purchase sufficient carbon permits (or similar) to 
meet their legislated obligations or to report their emissions to interested stakeholders. Firms, 
therefore, need to develop new processes and procedures to capture and measure the necessary data to 
quantify their greenhouse gas emissions. To undertake these calculations, firms utilise disparate 
resources to prepare their infrastructure at both an accounting and more broadly an organisational 
level (Jones & Levy, 2007; Engels, 2009; Bouten & Hoozée, 2013).  
 
Countries which have signed the Kyoto Protocol agreement are required to understand their GHG 
emissions and the amount of heat that is discharged into the atmosphere in order to justify future 
claims of emission reductions (Clean Energy Regulator). It follows that as part of Australia’s response 
to global climate change, and in order to meet its obligations under the Kyoto Protocol, the Australian 
Federal Government has introduced legislation to enable it to measure more accurately Australia’s 
GHG emissions (Department of Climate Change and Energy Efficiency [DCCEE], 2007). It had also 
introduced a cost on carbon in 2012
3
. Organisations with GHG emissions over legislated thresholds 
are required to calculate those emissions and report them to the Australian Government. While this 
information can be useful to a government in the introduction of the cap-and-trade system, this 
activity represents a new requirement for Australian businesses. The legislation applies to registered 
corporations who emit over certain thresholds of carbon and heat. The thresholds above which an 
                                                     
2
 Other schemes include taxing pollutants per ton at a fixed rate and/or providing incentives (usually financial) 
for organisations to cut pollution by decreasing their energy use, increasing green energy production or green 
agricultural techniques (See Linn & Richardson (2013) for a more complete explanation of the different 
schemes available).  
3
There have been a number of changes to legislation in Australia during the period between the time data was 
collected for the present study (2010 to 2011) and the submission date. At the time data was collected, it was 
anticipated that a cap-and-trade scheme would be implemented by the Rudd Government. This was reviewed 
by the Gillard Government, who placed a cost on GHG emissions. The new scheme included fugitive emissions 
from legacy landfill and required some local governments to engage in carbon trading. The present Abbott 
Government is taking steps to repeal the legislation. The legal requirement for relevant organisations to 
account and report on their emissions remains. 
4 
 
organisation must register and report to the Clean Energy Regulator, as of the year ending June 2011, 
are 50 tonnes of carbon dioxide equivalents (CO2-e)
4
  or 200 tetra joules of heat. Facility thresholds 
stand at 25 tonnes of CO2-e or 100 tetra joules of heat (DCCEE, 2011b).  
 
At the same time, there is a perception in society that an organisation’s activities may have a 
detrimental impact on society and the environment because of the release into the atmosphere of 
GHGs. According to the Stern Report (2007) there is a large body of scientific evidence that indicates 
that the resulting anthropomorphic climate change is harmful and will lead to global catastrophe on 
both an environmental and global level within ten years. This body of evidence points to a changing 
environment which will cause extreme weather events. These events will lead not only to a loss of 
production in industries such as agriculture, tourism and fishing, but also major disruptions to 
infrastructure, health and biodiversity (Department of Climate Change and Energy Efficiency, 2010a; 
McNicholas & Windsor, 2011). This impact will lead to an increase in risk to the bottom line as profit 
will be affected by social and environmental damage (Ernst and Young, 2011).  
 
These changes in society and the legislative environment have combined with increasing demand (and 
therefore cost) for all resources, including energy, partially due to increasing demand from the 
developing countries such as China and India (Bassi, Powers, & Schoenberg, 2010). As a result of this 
changing business environment, organisations in Australia are challenged with the increasing demand 
by stakeholders, large and small, to account for their GHG emissions. This accountability requirement 
may not be confined to the organisation itself, but may include the emissions of suppliers of goods 
and services both up and down the supply chain, including the actions of sub-contractors within the 
work environment (Kolk & Pinkse, 2005; Lash & Wellington, 2007). Socially active organisations, in 
response to this perceived social imperative, choose to voluntarily calculate them and report them 
publicly. Whether the organisation wishes to report voluntarily to the community or because of 
                                                     
4
 Carbon dioxide equivalent (CO2-e) is the unit of measurement of greenhouse gas emissions. Each greenhouse 
gas is compared to the warming power of carbon dioxide and the time the gas will spend in the atmosphere 
before it is broken down. This data is then used to translate the individual gases warming power into a CO2-e 
to enable the addition of the different gaseous emissions.  
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legislative requirements, it must have in place a system which will generate the required report that is 
a representation of the organisation’s emissions profile to meet the demand for information.  
 
Research into changes in management accounting systems is not new. Organisations have been found 
to consider changes in their accounting systems in the anticipation that the change will “solve a 
problem, make financial transactions more transparent, hold employees more accountable, and mak[e] 
the corporation more integrated” (Busco, Quattrone, & Riccaboni, 2007; p. 127). Among reasons 
cited by their respondents, researchers have noted a requirement to cut costs (Innes & Mitchell, 1990), 
to provide stronger controls and better information for decision making (Wagner, Moll, & Newell, 
2011) or to integrate the organisation’s strategy into the system (Kasurinen, 2002). Topics have 
included, for instance, the development of Enterprise Resource Planning (Scott & Wagner, 2003; 
Dechow & Mouritsen, 2005; Wagner, et al., 2011), the introduction of differing costing mechanisms 
(Noreen & Soderstrom, 1997; Jones & Dugdale, 2002; Rossing & Rohde, 2010) and the links between 
systems and performance based management (Chenhall & Langfield-Smith, 2003; Ferreira & Otley, 
2009; Fried, 2010). Previous research has investigated management accounting changes in differing 
times and differing regions (Cobb, Helliar, & Innes, 1995 in the UK; Guerreiro, Pereira, & Frezatti, 
2005: Brazil; Lukka, 2006: Finland; Nor-Aziah & Scapens, 2007: Malaysia; Yazdifar, Zaman, 
Tsamenyi, & Askarany, 2008: the UK). Generally, research in the literature has considered 
management accounting change as optional to an organisation and has been interested with the 
change’s perceived success or failure, exploring what constituted change and how change occurred 
within the organisation.  
 
Management accounting change to account for GHG emissions represents a unique opportunity to 
study similar management accounting changes in different organisational contexts. The outcome of 
the changes to the system, that is the report on the emissions, is considered to be essential to those 
organisations that are required to report on compliance grounds. Internal changes in these 
circumstances are therefore not considered as optional. In other organisations, accounting for GHGs is 
not mandated. These organisations may calculate their emissions as part of their social and 
6 
 
environmental policy. This study will compare an organisation undertaking mandatory changes with 
those of an organisation which reports its emissions voluntarily to explore how management 
accounting change is undertaken in different contexts; mandatory change verses voluntary change. 
This will build on the previous literature in two ways. Firstly, it will consider how mandatory change 
takes place in a regulatory space and secondly, it will compare and contrast two case studies that have 
undergone the same change for different reasons. 
 
Further, the context of this study differs from other research in the management accounting change 
literature in that the organisations included are not necessarily motivated by the reasons illustrated in 
the literature above. The introduction of the National Greenhouse and Energy Reporting Act 
(NGERS, 2007) in Australia required organisations to ensure that their management accounting 
systems can report on their GHG emissions. For organisations to report under the NGERS framework, 
there was no option within the organisations for “failure”, that is for the system to be unable to 
calculate and produce a report. How organisations may be required to change management accounting 
processes and procedures was not defined by NGERS, but, for those that are covered by the 
legislation, the format and composition of the outputs of the system (the report itself) has been 
mandated. The DCCEE, in response to the implementation of the Act, presented the Australian 
business community with a method to calculate greenhouse gas emissions so that they can produce a 
quantifiable measure
5
 available for reporting purposes. This calculation method is freely available on 
the department’s website (DCCEE, 2011c). It could be argued that this represented the first social and 
environmental measure in Australia with an articulated national (if not global
6
) frame of reference. 
Because this method was freely available, it also gave those organisations who report on a voluntary 
basis the opportunity to calculate their emissions using an externally recognised method. Thus all 
                                                     
5
 Carbon dioxide equivalent (CO2-e) is the unit of measurement of greenhouse gas emissions. Each greenhouse 
gas is compared to the warming power of carbon dioxide and the time the gas will spend in the atmosphere 
before it is broken down. This data is then used to translate the individual gases warming power into a CO2-e 
to enable the addition of the different gaseous emissions (National Greenhouse Energy and Reporting 
Regulations 2008).  
6
 The Australian measure of CO2-e includes specified gases (National Greenhouse and Energy Reporting Act 
2007). Other measures, such as that utilised by the European Economic Community, utilise similar concepts 
and calculations. 
7 
 
Australian organisations had access to an accepted framework to produce a specific, quantifiable 
measure that allowed users to compare their emissions to those produced by other organisations. This 
presented a distinctive opportunity to study how differing organisations, in different business 
environments but in the same region (Australia), responded to a changing business environment 
where specific management accounting change, in the form of accounting for GHG emissions, 
became important and/or mandatory. 
 
Every organisation is idiosyncratic, different in terms of their type, size, emission level and whether 
they are required to report or not under the legislation. To gain some understanding regarding how 
organisations and their management accounting systems respond to this new requirement, the present 
study will examine two different organisations. Using an in-depth case study approach, the present 
research examines how the two organisations responded to the changing business environment and the 
potential introduction of a carbon trading scheme in Australia
7
. This study will document how these 
organisations changed their accounting systems and processes. Focusing on two different cases 
enables the research to reveal the complexity of the management accounting systems and the changes 
required in large organisations to embed carbon accounting in the form of GHG emissions. Further, it 
is then possible to compare how the two organisations may have observed the challenges through 
different lenses and responded accordingly, effectively signalling from a different viewpoint their 
position regarding their role in the environment. The present study will examine how organisations 
with different imperatives (in the present study, legislative or voluntary) have responded to the 
challenge of calculating their GHG emissions. 
 
Accounting has the opportunity to make the environment more visible as organisations determine 
their GHG emissions. This activity brings environmental issues from “out there” at the periphery of 
managerial attention towards the mainstream part of business (Hopwood, 2009). The accounting 
                                                     
7
 Australia has introduced a cost on carbon. This was implemented on 1
st
 July 2012, however at the time data 
was collected for this study there was still uncertainty regarding whether a cost on carbon would be 
introduced and the detail embodied in this legislation. 
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function can be seen as a vehicle where the social reality in which we live is made visible because we 
attach a value to our activity. As Miller (1990) points out: 
[Accounting is] a process of attributing financial values and rationales to a wide range 
of social practices, thereby according them a specific visibility, calculability and 
operational utility. (Miller, 1990; pp. 316-317)  
 
At the same time accounting shapes the social reality within organisations, affecting how 
organisations and the people, who are part of them, are managed.  
Accounting can … be seen as a set of practices that affects the type of world we live in, 
the type of social reality we inhabit, the way in which we understand the choices open to 
business undertakings and individuals, the way in which we manage and organize 
activities and processes of diverse types, and the way we administer the lives of others 
and of ourselves (Miller, 1994; p. 1).  
 
Accounting for the environment, and in particular GHG emissions, changes internal business 
processes enabling calculability and making visible environmental impacts. This is a change in how 
organisations administer and how they organise activities internally. It requires changes to the 
management accounting system, to the procedures and processes, to what people and technology 
actually do. This study emphasises the complex interaction of various actors (both human and 
technical) that together help bring about the changes necessary to the accounting management system 
to account for greenhouse gas emissions. Using the lens of ANT (Callon, 1986; Law, 1986; Latour, 
1987), a theoretical framework that explores “how” a network is built (Latour, 1987), this research 
investigates how people and technology form a network in response to changing processes and 
procedures within the organisations. Investigation in this area of management accounting change, 
using the ANT framework, requires in-depth case studies, using a qualitative approach.  
 
Qualitative research offers a pathway to deeper understanding of the circumstances and reality of 
management accounting at the organisational level (Ahrens, 2008). When changes in management 
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accounting takes place, qualitative research enables understanding of the “intricacies of such 
processes and their surrounding contexts” (Parker, 2012, p. 54). Qualitative research should take place 
within the organisation, because it is within an organisation that decisions are being made and 
changes are taking place. According to Yin (2009) case study research is used to uncover how change 
takes place to organisational or managerial processes during a real life event. Qualitative research and 
case studies draw attention to “how” such changes take place, uncovering important characteristics 
and issues from within a real-life context. They are needed to understand how companies choose to 
account for GHG emissions in a business environment that reflects uncertainty and differing points of 
view (Engels, 2009).  
 
The next section will briefly explain the overall aims of the research and includes a discussion of the 
research questions. The following section considers the motivation for this research and is followed 
by some details of the context in which the research will take place, leading to the conclusion and an 
outline of the thesis.  
 
1.2  Aims of the research 
 
As discussed at the beginning of the previous section, research into changing management accounting 
practices is of increasing interest in the literature (Scapens, 2010). Accounting for GHG emissions 
presents a unique opportunity to study organisational responses to a changing environmental climate 
from both the viewpoint of an organisation that is required to report emissions and an organisation 
that is voluntarily reporting. 
 
 
 
10 
 
1.2.1  Aim 1: Changes to account for GHG Emissions 
 
The first aim of the present study is to examine the way in which organisations have developed 
processes to account for greenhouse gases in response to an external imperative.  
 
Engels’ (2009) quantitative study, considering how European companies accounted for carbon 
emissions, calls for further research using case studies to understand how management accounting 
systems change to account for carbon. Accounting for carbon in the form of GHG emissions requires 
new techniques and processes to be embedded or added to previously existing accounting structures in 
an organisation. Sulaiman and Mitchell define such as an addition, representing the “introduction of 
new techniques as extensions of the management accounting system” (Sulaiman & Mitchell, 2005, p. 
426). In their search of the literature they note that additions to a management accounting system are 
undertaken infrequently, are usually considered of low importance and have a relatively low success 
rate. New techniques noted by them include quality costing systems and the introduction of non-
financial performance measurement packages. A change in the accounting system to calculate GHG 
emissions, according to Sulaiman and Mitchell’s (2005) typology, would be an addition. Contrary to 
much of the research previously undertaken in the management accounting change literature, this 
addition would not be considered unimportant to an organisation that is required to report to the 
Australian Government. To an organisation that wishes to report on a voluntary basis, those within the 
organisation may have less imperative to drive the change, and the change may therefore be classified 
as less important. As previously mentioned, this research will compare two different organisations, 
one that is required to report under the legislation and one which reports its emissions voluntarily. The 
comparison will assist the understanding regarding how these new techniques are designed and 
implemented in differing organisations.  
 
There are numerous case studies which have considered changes in management accounting systems. 
Research has considered the process of change in management accounting systems when such change 
is not mandatory, for instance Kasurinen (2002), Briers and Chua (2001) and (Ezzamel, 1994). The 
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literature has found that these changes have not always been implemented (Andon, Baxter, & Chua, 
2007), or when implemented have not had the desired outcome (see for instance Waeytens & 
Bruggeman, 1994; Andon, et al., 2007; Marriott, Mellet, & Macniven, 2011). In other case studies 
(such as Tsamenyi, Cullen, & Gonzalez, 2006; Yazdifar, et al., 2008), the implementation of a new or 
added system was mandatory, imposed by an organisation’s controlling entity. In this situation, 
members/employees of the organisation have been shown, in some cases, to resist the changing 
system; however, their resistance eventually proved ineffective. These case studies emphasise that 
management of individuals within the organisation is an important component to the eventual 
implementation. Lodh and Gaffikin (2008), Hoozee and Bruggeman (2010) and Jansen (2011) are 
examples of case studies which examine how leadership style affects individuals’ reactions towards 
the deployment of the new management accounting system and its eventual success or otherwise. It 
can be argued that, because individuals are not only affected by the system but part of it, their co-
operation is important to the eventual implementation of the system. 
 
Not only is accounting for GHG emissions imposed on the organisation from an external entity, for 
some organisations it is compulsory. It is a legislative requirement and therefore not dependent upon 
leadership with appropriate skills, neither can the organisation permit resistance to take place. Under 
the NGERS legislation, organisations that are required to report are subject to a possible audit, to 
ensure the new system is accurate and has been implemented within the specified timeframe. Unlike 
previous research where organisational personnel resist the changes, thereby delaying the 
implementation of new systems and forcing management accounting change to take place over time, 
this research will further inform the literature regarding changing management accounting systems 
and how such changes are undertaken when change and timelines are mandated. The two different 
case studies (the large emitter and the voluntary organisation) make possible the comparison between 
voluntary and this mandatory change. This comparison is further enabled because regardless of the 
motivation, the end product, the report on the organisation’s emissions, is equivalent.  
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In order to meet the first aim the following questions need to be answered: 
 
Question 1: How did organisational actor/s construct the network which consists of 
people and technology to produce the necessary information required to account for the 
organisation’s greenhouse gas emissions? 
 
In order to understand this process it is important firstly, for the researcher to understand how 
companies learn to account for carbon and secondly, what sources they use for information including 
decisions made regarding whether external or internal sources of information will be utilised.  
 
For an organisation to construct the new system, a course of action is undertaken where the problem 
needs to be understood, people and technology need to be organised so that data can be collected and 
collated and the final account, the number of CO2-e, needs to be produced. Accounting for GHG 
emissions can be viewed from a number of perspectives. It is possible to consider it an accounting 
activity, similar to other management accounting activities. Since it is in response to perceived 
changes in the environment, it could be considered within the realm of environmental sustainability 
activities. Many organisations have a unit which is responsible for sustainability reporting or a 
sustainability officer. It is possible that should such a unit or officer exist, that they would be a key 
player in the developmental process to account for GHGs. In any case, when an organisation moves 
towards accounting for GHG emissions, it would be necessary to assign responsibility for the 
development of an accounting system to a specific unit or person. This person/unit, referred to in this 
study as “the Primary Actor”8, assigned to build a suitable network of people and technology to 
produce a GHG emissions report, must source information regarding what the data requirements are 
and how they are to be collected. This information needs to be disseminated throughout the network. 
Sources of information can be external such as internet sites, institutions and consultants or internal, 
in the form of the expertise and experience of others.  
                                                     
8
This thesis uses Actor-Network Theory as a lens. In some ANT literature this person is also called the 
“spokesperson” who speaks on behalf to the network (Latour, 2005, 1979). This study does not assume that 
the primary actor is the spokesperson for the Actor-Network a priori to the study 
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Secondly, to understand the system’s construction it is necessary to identify actors involved in the 
system building process (Chua, 1995). The primary actor will organise their internal structures into a 
network, a new system to meet the expected requirements. The system, composed of both computers 
and people, is both technical and social. People will be assigned activities to build the network and/or 
assigned a role within it. It is important to also understand the role of machines as actors within the 
network, how the machines bind the human actors within the network together (Bloomfield, Coombs, 
Cooper, & Rea, 1992). Since machines also take part in the network building process, their inclusion 
as actors
9
 provides greater insight into the development of the network. 
 
Thirdly, how the original management accounting network is constituted can play a part in the change 
process and should be taken into account (Chua, 1995; Pipan & Czarniawska, 2010). It should be 
noted that the process of adoption can be constrained by systems that are in situ as well as new 
systems that are available to an organisation (see for instance Briers & Chua, 2001; Jones & Dugdale, 
2002). The new process required is in addition to that which is already in place (Sulaiman & Mitchell, 
2005) and will need to integrate with the present system. Generic systems exist to account for an 
organisation’s GHG emissions, however integration into the system in situ may not be possible or 
may not be cost effective. How new systems can be developed can be restricted by old (legacy) 
systems (Bloomfield, et al., 1992) as the actors (both human and non-human) in the old network can 
refuse to co-operate or make difficult the development in the new network. Therefore this research 
takes into account larger, older networks that existed within the organisation before changes were 
made to account for GHG emissions. 
 
 
 
 
                                                     
9
 According to ANT, actors within this study include all that make a difference in the network. This is further 
explained in the literature review. 
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The second question is in regard to the comparison of the different case studies: 
Question 2: To what extent is resistance encountered and what barriers, if any, are created to impede 
the construction of the Actor-Networks built to account for GHGs in the two diverse organisations? 
 
Since members of voluntary reporting organisations are more likely to be permitted to resist, there are 
likely to be more and different barriers for the primary actor to overcome than within an organisation 
that is reporting on legislative grounds. Management accounting change in circumstances where the 
change is compulsory is generally a success, even if the change takes some time to implement 
(Tsamenyi, et al., 2006; Yazdifar, et al., 2008). Also because organisations that are required to report 
under NGERS have a set period in which to set up the system, they are less likely to permit resistance. 
Resistance is more likely to take place within an organisation that is required to voluntarily report. 
This study compares both types of organisation. 
 
1.2.2  Aim 2: The Role of Accountants in Accounting for GHGs 
 
The second aim is to study the role of the management accountant within the system for accounting 
for GHGs 
 
Lovell and MacKenzie (2011) noted that, “Accounting professional organisations view themselves as 
key players in identifying and modifying existing accounting technologies and practices in response to 
climate change,” As organisations have sought to meet the requirements of new legislation, there have 
been calls in the professional literature for accountants to become involved in the process of 
accounting for GHG emissions. O’Malley (2008) considered that it would be the role of accountants 
to devise the means to capture and report the necessary data on carbon emissions for decision makers. 
Tarrant (2008) highlighted the need for fresh skill sets to be acquired by accountants including a 
greater understanding of the technical side of emissions and an ability to advise clients on both 
systems requirements and the implications of emissions for their financial accounts. Malkovic (2010) 
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concurred, quoting Lee White from the Institute of Chartered Accountants, who considered that 
accounting for carbon was “the natural territory of accountants” (White, 2010, cited in Malkovic, 
2010, p. 34). Simnet, Green and Huggins (2009) noted the important role accountants will play in the 
provision of audit and assurance services, especially noting the experience they can bring to bear. The 
professional literature indicates that the accounting professional will be involved in the reporting of 
GHGs, changing the business model to take into account the cost of carbon and providing assurance 
services. 
 
There is some evidence in the literature that accountants are not as engaged in the GHG space as 
expected by the professional bodies, although the numbers appear to be increasing. Simnett, Green 
and Huggins (2009) noted that out of 19 GHG stand-alone reports released in 2007, only 5 reports 
were assured by accountants. A year later, Huggins, Green and Simnett (2011) undertook a review of 
studies reported in academic literature and found that there was a significant number (but less than 
50%) of sustainability reports assured by members of the accounting profession. Green and Li’s 
(2012) study indicates more robust interaction within the field. They undertook a survey of preparers, 
assurers and users of GHG emissions information that is provided by organisations. Their participants 
were from differing backgrounds, with accountants making up approximately 50% of the assurer 
respondents, 76% of the preparer respondents and 48% of the shareholder respondents
10
. These 
percentages indicate a reasonable increase in numbers within the field of assurance in particular, and 
the final study found that a number of the preparers of the reports were accountants.  
 
Recent academic literature in general has focussed on the accountant as assurer, rather than the 
management accountant. It is interesting to observe that Baxter, Chua and Strong’s (2010) case study 
focussing on Westpac’s strategy on sustainability presented to CIMA11 noted the lack of engagement 
by any management accountants. This finding is in agreement with earlier work on the role of 
accountants in the environmental sphere (Gray, Walters, Bebbington, & Thompson, 1995). There is 
                                                     
10
 Responses received: 35 assurers (response rate 79.5%), 21 preparers (68.8%) and 25 shareholders (45.5%) 
11
 Chartered Institute of Management Accountants 
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an opportunity here to explore the involvement (or lack of it) of accountants within the two 
organisations investigated in the research for this study. Since the previous investigations have been 
survey based and therefore quantitative in nature, qualitative research will bring out the meanings and 
understandings of any accountants who are engaged in reporting emissions within the two target 
organisations. This will provide further insight into the role of accountants within the management 
accounting field. 
Question 3: What role do accountants take within the network built to account for carbon? 
 
Current professional publications emphasise the role of the accountant in system changes to account 
for carbon emissions (see for instance Tarrant, 2008; Malkovic, 2010). This study will therefore 
consider the accountant’s role within the organisations in the development of the new management 
accounting systems. 
 
1.2.3  Aim 3: The Usefulness of ANT as an Analytic Tool 
 
The third aim of this study is to examine the ability of ANT to act as an analytical tool, in both a 
single case study and a cross case study analysis. 
 
Management accounting systems are composed not only of people, but also of technology and legacy 
assets (Bloomfield, et al., 1992; Wagner, et al., 2011). When considering the impact of accounting for 
GHGs, it is important to understand these systems in their entirety. To investigate either the 
information system or the people who interact with the technology would only give a partial view of 
the system. For instance, if one only considers the people and comes to the conclusion that a system is 
inefficient or ineffective, one may attach blame to certain actions. It is entirely possible that it is the 
information technology, the software perhaps, which is difficult to use. Within the present study, 
management accounting systems are considered to be a combination of people and computing 
systems, both those already in existence and those newly acquired for the purposes of accounting for 
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GHG emissions. Because both people and technology are to be taken into account, this research 
requires an appropriate theoretical framework that includes both. 
 
This study, therefore, uses Actor-Network Theory (Callon, 1986; Law, 1986; Latour, 1987; Wagner, 
et al., 2011) to explain the building of networks composed of both people and technology to account 
for GHG emissions within two different organisations. According to ANT, networks composed of 
both humans and non-humans are built to produce knowledge facts that are used by others. 
Management accounting systems are developed to produce accounting information and can be 
perceived as a network of people and computers (Bloomfield, et al., 1992). Accounting is thus an 
activity that takes place when people, computers and numbers combine in a network to produce 
reports and accounting information. The information is utilised by external entities (that is external to 
the network, rather than, necessarily, external to the organisation) for decision-making purposes. 
Figure 1 (below) has been adapted from the literature and based upon the work of Latour (1987), Law 
(1986) and Callon(1986), and others. It represents a basic accounting Actor-Network. 
 
Actor 
Information user 
Actor 
Primary Actor 
Computer and 
software 
Actor 
Actor Actor 
Actor  
Actor-Network 
Boundary 
Figure 1: The basic Actor-Network 
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In Figure 1, the ‘action’, the collation and summarising of data, takes place within the Actor-Network 
boundary, which extends to include any human and non-human who act; who provide, collate or 
summarise (Latour, 2005: p. 52). There is, within the Actor-Network, a primary actor who builds the 
network in order to produce, in the accounting context, a report representing the knowledge fact. The 
primary actor will enrol other actors, each given a role within the network. According to this 
theoretical framework, it is important not to confuse a network with a group of actors. A network is 
made up of the ties that exist as the flow of claims (information) takes place between actors. It is the 
associations between the actors, not the actors themselves, and therefore the network only exists when 
action is taking place (Latour, 2005). The network within an organisation is not the employees; it is 
associations between the employees and their technology.  
 
These associations are built by the actors to support the knowledge claim they have made (Callon & 
Law, 1982; Callon, 1986). Each actor uses a set of strategies to define and inter-relate the various 
roles that they assign other actors as they build the network to support their claim. The term 
‘enrolment’ is used to describe this set of strategies (Callon, 1986). It may be necessary for an actor 
(including the primary actor) to negotiate with others to convince them that the actor’s network will 
assist them in achieving their goals (Latour, 1987). The information users are external entities to the 
Actor-Network. They are not considered part of the actor-network because they do not act or make a 
difference to the final report. While they are external to the network, they may be internal or external 
to the organisation under investigation. The ANT framework is conceptualised to understand ‘how’ an 
activity occurs, who (human or non-human) undertakes that activity and what role each actor plays 
with the production of the accounting information.  
 
This theoretical framework will help to analyse how the Actor-Networks are constructed. Utilising a 
theoretical framework is important in the evaluation of case studies, not only to provide clarity to the 
individual case studies, but also because it also enables their comparison (Yin, 2003). Two 
organisations are included in the research, a large emitter required to report under the NGERS 
legislation and an organisation, voluntarily calculating its emissions on social grounds. In the present 
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study, the processes of change undertaken by each organisation and the network produced by that 
process will be compared. Analysing multiple case studies using a theoretical framework enables the 
researcher to understand the similarities and differences of the differing cases, providing a deeper 
understanding of the phenomena under investigation (Yin, 2003).  
 
This comparison will inform the first aim in this study. Firstly, it will enable a richer understanding of 
the commonalities and differences of the management accounting changes within differing 
organisations. Secondly, because one of the chosen organisations is required to report their emissions 
under NGERS), and one organisation reports on a voluntary basis, it will be possible to uncover 
differences between an organisation operating under an imperative and an organisation making 
changes to voluntary behaviour. Thirdly, using ANT to analyse and compare the networks under 
investigation will enable the critical evaluation the use of ANT as a framework not only to understand 
how networks are built, but also as a tool which enables an evaluation and comparison of the 
networks to take place. 
 
The theoretical framework is used in two ways within this research. Firstly it is used to analyse each 
case study separately, therefore the first research question in this section will consider the strengths 
and weaknesses of the framework as an analytical tool, encapsulating the data from each case study 
within specific areas.  
Question 4: To what extent does ANT explain how the networks are built to account for GHG 
emissions? 
 
After analysing the individual case studies, this study will compare the components of each study to 
consider their commonalities and differences. 
 Question 5: To what extent does ANT facilitate the comparison of the two case studies? 
 
Accounting systems are composed of both people and technology, combining to produce reports, 
accounting knowledge objects that are useful for decision making. In the present study, the required 
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knowledge object is the report used to account for greenhouse gas emissions (in the form of CO2-e). 
This report is then used to account under NGERS legislation and/or to inform the sustainability report, 
publicly released by the organisation. During the development of a new system, decisions need to be 
made regarding how the accounting should be developed and who or what should be included or 
excluded in this process. The construction of the system is both technical (what hardware and 
software to use) and social (those who are involved in the construction and the relationships between 
them) (Bloomfield, et al., 1992).  
 
1.3 Motivation for the Study 
 
In his introduction to a special edition of Accounting, Organisations and Society, Anthony Hopwood 
noted that the impact of business activity on the environment in general and GHG emissions in 
particular was previously considered to be “at the boundary of managerial attention” (2009, p 438). 
GHG emissions are a by-product of business activity. Traditional financial reporting has largely 
ignored a company’s emissions, viewing them as costless externalities (MacKenzie, 2009). Societal 
concern regarding climate change has led to a greater emphasis on emissions and the expectation for 
organisations to effectively manage and report them. In response to these changing societal values – 
in order to manage and report them – organisations must firstly change their management accounting 
systems to calculate them. We have a rare opportunity to study the adjustment of organisations to the 
new reporting systems as they evolve. Moreover, Engels (2009) and Okereke (2007) acknowledge the 
need for in-depth studies of organisations to understand how companies integrate accounting for GHG 
emissions into their existing systems. In-depth studies would enable us to obtain valuable insights into 
how organisations react to the requirements to account for emissions, by studying the interaction of 
the internal dynamics of an organisation. Case studies can uncover such factors as the key players 
involved; the existing systems for measuring and reporting GHG emissions; and differing approaches 
to producing information for decision-makers. Research in this area will also assist in gaining a 
clearer view of the process of accounting change within an organisation and how that change takes 
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place, given that legislation and society’s expectations are expected to force some organisations to 
undertake this change, 
 
As the world reacts to the perceived dangers of anthropomorphic climate change, it has moved to a 
more proactive stance on emissions. Organisations’ initial reaction to the challenge of a changing 
climate and a carbon constrained world was one of opposition and resistance, with political infighting 
and corporate lobbying supplanting the will to act (Jones & Levy, 2007; Kolk, et al., 2008). Changing 
attitudes towards the impact that organisational activities have within society and over the 
environment have moved from indifference to concern, including an expectation by society that 
managers will behave ethically (Mahadeo, Oogarah-Hanuman, & Soobaroyen, 2011). As the business 
climate slowly changed to mirror the political climate, companies perceived a need to identify their 
exposure to carbon emissions from within the organisation by putting into place the procedures and 
practices necessary to capture, collate and report the appropriate information 
(PricewaterhouseCoopers, 2008). Surveys by Deloitte and the McKinsey Quarterly (cited in Lee & 
Cheong, 2011,  p 962) have found that 80 per cent of company executives now consider greenhouse 
gas emissions as an issue of moderate or critical importance. This perception could be linked, not only 
to legislation, but also to Corporate Social and Environmental Reporting and to the desire to increase 
efficiencies
12
. Because the greenhouse gas emissions are a measure of pollution, organisations are 
calculating their emissions as part of their report on the environment. A method of calculation was 
required that quantified the impact of human activity on the atmosphere. These calculations created 
visibility and transparency, enabling the comparison of alternatives in the decision making process 
(Hopwood, 2009). In order to establish a measurement of human activity’s impact on the atmosphere, 
the concept of a “CO2-e” has been developed to enable the measurement and collation of a number of 
different GHGs emitted (MacKenzie, 2009). This measurement has facilitated the calculation the 
inventory of GHG emissions produced by the activities of businesses and governments. This measure 
                                                     
12
 Corporate and Social Environmental Reporting has been the object of research for some time (Spence, 
Husillos, & Correa-Ruiz, 2010).  
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then enables the decision making process, leading to the decrease and trade of carbon emissions, both 
voluntarily and through legislation.  
 
Since GHG emissions are now calculable it is possible to compare the emissions profiles of differing 
projects or assets (Hopwood, 2009). Organisations are seeking to improve efficiencies by cutting their 
cost and use of energy, as tracking their emissions assists in creating energy efficiencies (Lee & 
Cheong 2011). Calculating and subsequently reporting emissions also enables stakeholder groups to 
highlight an organisation’s exposure to assets that have a high emissions profile (Kolk, et al., 2008), 
which may lead to greater costs in countries that have a cap-and-trade system in place. GHG 
emissions are of interest not only to environmental groups, but to stakeholders concerned with greater 
exposure to the rising cost of energy, since they are produced when energy is used. Large 
manufacturers have been found to utilise their buying power to pressure suppliers to encourage GHG 
reduction along the supply chain. For instance, a case study conducted by Lee and Cheong (2011) 
situated in the Republic of Korea explored how Hyundai Motors Corporation took steps to control 
greenhouse gas emissions in their supply chain. In this initiative by the Korean Government, small 
and medium enterprises who supply larger organisations were found to engage in sustainability 
practices in cooperative relationships with large companies.  
 
Governments can not only legislate to ensure organisations report GHG emissions, but also use a 
number of different strategies to cut the organisations’ emission levels. Whether governments 
introduce a tax, a ‘cap-and-trade’ scheme or encourage cutting emissions using positive economic 
incentives, the overall motivation is to place a cost on the emission of GHGs
13
. This cost is often 
referred to as a ‘cost on carbon’, a cost imposed on an organisation for the ability to pollute. Carbon 
trading has emerged as a key response to the requirement to cut GHG emissions. Placing a cost on the 
emission of GHGs (in Australia, this was intended to be a cap-and-trade system at the time of data 
collection) is placing a price on pollution, forcing companies to acknowledge the amount of pollution 
                                                     
13
 Regardless of the tactics undertaken by a government, the organisation must respond by calculating it’s GHG 
emission levels since it cannot tell whether its emissions are increasing or decreasing without quantifying 
them. 
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they produce in their activities. By placing a price per tonne of CO2-e that organisations emit during 
their activities, governments are attempting to change the behaviour of organisations by highlighting 
which activities produce the emissions. In Australia, the purpose of the legislation is to limit the 
amount of carbon dioxide and other emissions to pre-1990 levels.  
 
As Australia moves towards placing a cost on carbon, and organisations seek to meet the requirements 
of new legislation, accounting professional bodies consider that it will be the role of accountants to 
devise the means to capture and report the necessary data on carbon emissions for decision makers: 
“Accountants, within organizations, design the systems which collect, collate and 
analyse data for decision makers. It will be the role of accountants, with their technical 
skills and ability to think creatively, to devise the means to capture and report the data 
required to ensure that decision makers are able to move forward in an environmentally 
sustainable fashion” (Quattrone & Hopper, 2006) 
 
Accounting for the emissions represents a new way of calculating – the beginnings of accounting for 
the impact of an organisation’s activities on the environment. These new forms of accounting are 
required as the world moves towards a “more harmonious relationship between the human and natural 
worlds (Hopwood, 2009, p. 434). is The professional bodies argue that these new forms of accounting 
will, eventually, be the province of the professional accountant (O’Malley, 2008; Lovell & 
MacKenzie, 2011). 
 
In conclusion, as many recognise the risks that anthropomorphic climate change represents to society 
and the natural world, accounting for the environment is moving from the margins of managerial 
attention into the mainstream of reporting. To control and minimise emissions from business 
activities, it is necessary to calculate them. After all “what gets measured, gets managed” (Burgetz, 
1991; p.23). Society and governments are placing increased pressure upon organisations in three 
areas: 
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1. Organisations are required to be more responsible for the effect of their activities on 
the environment 
2. Stakeholders expect organisations to be efficient in the use of external resources. 
Organisations which are less efficient are at greater risk of the possible increased 
costs, especially of energy, leading to decreasing profits 
3. Governments have developed a model to measure environmental impact and are 
using legislation to require organisations to report environmental measures on a 
regular basis 
The new model is capable of making an organisation’s environmental impact visible to stakeholders, 
further developing their ability to monitor business activities, business efficiencies and business risk. 
How organisations account for their impact on the environment and the engagement of accountants in 
that process is the motivation for this study. 
 
1.4  Accounting for GHG Emissions 
 
The Australian Federal Government passed the National Greenhouse and Energy Reporting Act 
(2007) which requires organisations over a certain size to collate and report their emissions on a 
yearly basis. This requirement is seen to impact on management accounting processes for two 
reasons. Management accounting information systems, originally developed to collate mostly 
financial data for organisations, are now required to collect both quantitative and qualitative data for 
decision-making. Quantitative data that will supply some of the information obligatory to fulfil the 
reporting requirements uses information from the source documents available within the management 
accounting system. It can be accessed by changing present practices and procedures. At the same 
time, the rules and procedures for documentation, recording and verification of GHG emissions, 
including auditing, are closely aligned with financial requirements for other compliance purposes 
(DCCEE, 2007; Green & Li, 2012).  
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It should be noted that accounting for GHG emissions is not the same as an organisation reporting 
GHG emissions as part of its social and environmental reporting activities. GHG accounting is more 
precise, quantifying emissions according to a particular set of legal standards (Kolk, et al., 2008, p. 
725). Carbon accounting (accounting for GHG emissions as CO2-e) must accumulate data on the 
production of specific GHGs due to the activities of an organisation. In Australia, particular 
greenhouse gases and how they are to be compared, collated and calculated is specified by legislation 
(NGERS). Organisations which report voluntarily may find it more meaningful and cost effective to 
utilise such specifications to similarly account for their GHG emissions in their sustainability reports. 
Because this calculation is precise and based upon data collected and collated by organisations during 
their operations, it is necessary to change the processes and procedures in their management 
accounting systems. 
 
Organisations whose emissions are over the prescribed threshold can choose how they calculate their 
greenhouse gas emissions, within certain legal criteria (NGERS), but they must report the emissions 
using a set format. Organisations which report on a voluntary basis have choice regarding not only 
how they calculate their emissions, but also how they report them to their stakeholders. If an 
organisation chooses to account for its emissions utilising the NGERS protocols, it will make changes 
to its systems and processes to provide the information required to account for and monitor the carbon 
emissions produced due to the organisation’s activities. As previously argued, these systems and 
processes are composed of both people and technology. This research uncovers how these people and 
the technology come together, combining into a network. It emphasises the complex interaction of 
various actors (both human and non-human) that together help bring about the changes necessary to 
the accounting management system throughout the organisation to account for greenhouse gas 
emissions.  
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1.5  Method 
 
The two case studies were undertaken to gain an understanding required to achieve the aims of the 
present study. One case is a large complex organisation that is required to report its emissions to the 
DCCEE under NGERS legislation. It is in the electricity production industry and one of the largest 
emitters in Australia. This organisation expected to be involved in the cap-and-trade scheme. The 
second case is a local government authority which considers the environment of major importance to 
both the organisation and the local community. This local government authority has calculated its 
greenhouse gas emissions for a number of years and reports them to the council’s stakeholder yearly. 
The two case studies were chosen in order to fit the criteria selected, a large emitter and a voluntary 
reporter.  
 
A qualitative method was undertaken to uncover the richness of the themes and in order to highlight 
the nuances experienced by persons within the organisations. A semi-structured interview schedule 
was designed after considerable discussion between the researcher and fellow academics to ensure 
that the participants were clear regarding what was being asked. According to ANT, it is important 
that the “world is made flat”, that is the researcher should not impose any preconceived ideas upon the 
participants, but rather they should be able to articulate their own viewpoint.  
 
Data collection for each case study included interviews at different levels of the organisation as well 
as externally when appropriate. Not only people who were primary to the development of the system 
were interviewed, but also those who were involved in the collection of data for the calculations. 
Fourteen semi-structured interviews were conducted. The longer interviews, taking just over an hour, 
were (generally) with participants who were more intimately involved in the construction of the 
Actor-Networks, with the principal actors in both organisations (the larger emitter and the voluntary 
organisation) interviewed more than once. To further validate initial findings, a series of shorter 
interviews (from about 13 to 20 minutes) took place with people who had less significant roles, were 
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involved in collating data as required, and did not have the relevant information to answer all the 
questions. There were seven interviewees participating in the project from the voluntary organisation 
and six from the larger emitter. - Data also included both public and private documents made 
available by the organisations, publicly available information from state and Australian government 
departments and web pages. They provided rich sources of data for analysis. ANT was used as a 
framework for analysing the data, utilising the concepts of problematization (understanding the 
problem), interessement (negotiating with possible actors), enrolment (giving actors a role within the 
network), mobilization (the network is in place and producing the report for others to use) from 
Callon (1986). The data was analysed using the qualitative analysis tool Nvivo. 
 
1.6  Conclusion 
 
As the world warms, the emission of greenhouse gas has become a matter of concern for governments 
and the broader society. The number and intensity of major weather events is predicted to increase, 
causing major disruption to society and the economic environment. There is increasing pressure for 
organisations to limit their emissions to limit the future impact on the natural world. Combined with 
this pressure is an increasing cost for energy worldwide, an increasing risk of business disruption due 
to extreme weather and a move by governments to limit emissions by legislation. Organisations who 
wish to respond by cutting their emissions in order to cut costs from energy, or to join the effort to 
minimise emissions under legislative or voluntary motivations, must first understand their emissions 
profile. This requires the collection and collation of information from various sources in a report. This 
report can then be used both internally and externally for decision-making purposes. 
 
This demand for more information may require changes in the organisation’s management accounting 
system. This research will uncover the extent to which (if any) accounting systems have changed in 
participating organisations in response to the changing business environment. Informed through the 
lens of Actor-Network Theory (ANT, Callon, 1986; Law, 1986; Latour, 1987), this research will 
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utilise two different case studies based in organisations situated in Australia, to increase the 
understanding of how organisations change their management accounting practices, building systems 
to account for greenhouse gas (GHG) emissions. The present study will also seek to inform the 
literature regarding the role of the management accountant in the construction of emissions reports. 
Finally the study will also explore the use of the theoretical framework of ANT in the comparison of 
multiple case studies. 
 
The following section will outline the structure of the thesis, giving a summary of each chapter. 
 
1.7  Structure of the thesis 
 
This section outlines the chapters contained in this thesis, giving the purpose and content of each. 
 
1.7.1 Chapter 1: Introduction 
 
This chapter has outlined the aims and motivation of the research, highlighting the opportunity that is 
presented by the introduction of the calculation of greenhouse gas emissions within organisations. The 
chapter also explains the present business context within Australia. 
 
1.7.2  Chapter 2: Literature review 
 
Business environments are constantly changing and it is the role of the management accountant to 
provide new information, enabling management to make decisions with confidence. This chapter 
reviews research in the area of management accounting change, especially where there has been the 
possibility of additions to the management accounting system. The review also discusses ANT in 
further detail. Studies have used ANT to explore changes in accounting, both at the micro and macro 
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level. Using these studies as examples, the review will discuss how the theoretical framework is able 
to illuminate changes to the accounting systems.  
 
1.7.3  Chapter 3: Method 
 
This chapter outlines in detail why a case study approach was used and why the two case studies were 
chosen. The development of the interview schedule is outlined, including consideration of who should 
be interviewed, what information was required from each participant and at what level within the 
organisation participants should be situated. It includes the process of data analysis undertaken and 
how the theoretical framework was used to analyse the data. This chapter also includes a section that 
considers the limitations of the method taken for this project. 
 
1.7.4 Chapter 4: The Council 
 
The first case study examines management accounting systems change in this local government 
council as it moves from reporting on a voluntary system using an international protocol to calculating 
its GHG emissions using NGERS. Driven by the sustainability officer, the change takes place so that 
the Council will properly understand its emissions and to ensure that emissions calculations can be 
defended if they are challenged or if, due to changing government policies, the organisation is 
required to calculate its emissions from a legislative viewpoint. ANT theoretical framework is utilised 
in the analysis of the data as well as Callon’s (1986) four steps of problematization, enrolment, 
interessement and mobilization.  
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1.7.5 Chapter 5: The Heavy Emitter 
 
The second case study examines the changes in management accounting practices of the large emitter 
as it moves into the regulated environment of NGERS. The large emitter was a generator of electricity 
for the Australian south eastern grid and was one of the highest emitters of GHGs in Australia. The 
Heavy Emitter had previously calculated its emissions under state and Australian government 
schemes. This case study also uses ANT as a theoretical framework in the analysis of the data as well 
as Callon’s (1986) four steps of problematization, interessement, enrolment and mobilization.  
 
1.7.6 Chapter 6: Comparisons, Discussion and Conclusion  
 
This chapter will consider the three aims of this research and the research questions. Beginning with 
Aim 1, the case studies will be compared, outlining the commonalities and differences to examine 
how different organisations have built an Actor-Network to account for GHG emissions. The 
comparison will assist in understanding where any differences lie in different organisational contexts. 
The role of accountants in the change process will be considered, followed by a review of the 
theoretical framework as a tool to analyse the case studies. The chapter will consider the limitations of 
the present study and end with recommendations for future research. 
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2 Literature Review 
2.1  Introduction 
 
As a part of organisational governance, management accounting seeks to link together responsibility 
and calculation, to provide managers with a set of tools in order to produce specified outputs (Miller, 
2001). The present study will examine how a management accounting system has changed (if at all) to 
account for GHG emissions. The new report, new information for decision-making, represents a new 
output of a management accounting system, requiring changes in routines and procedures to produce 
it.  
 
The following review will begin with an exploration of accounting literature in the area of carbon 
reporting. Since accounting routines and procedures may need to change to provide for the new output 
required to account for GHG emissions, the next section will consider management accounting 
change. Section four gives a detailed exploration of ANT, building upon early research by Latour, 
Law and Callon and includes the basic ontology and epistemology of the framework. It will explore 
ANT as a theoretical framework that considers how technology and humans combine to produce 
knowledge. Section five will review the use of ANT in the management accounting literature. Section 
six is the conclusion. 
 
2.2  Business reactions to a carbon restricted future 
 
This emerging topic in the literature has been focussed on emerging carbon markets (such as Callon, 
2009; Cook, 2009; MacKenzie, 2009) and corporate governance (see for instance Mir & Rahaman, 
2011; Hrasky, 2012), rather than management accounting systems. A number of studies have 
considered how organisations have reacted to climate change. Other studies have considered changes 
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in organisational strategy in response to possible international action (see for instance Hoffman, 2005; 
Kolk, et al., 2008). As noted by Okereke (2007): 
The growth in the academic interest on corporate climate strategy is related to the 
seeming shift in the position of corporate actors with respect to international action on 
climate change. This shift is firstly in the form of a movement away from an essentially 
oppositional stance towards a more co-operative relationship with the actors that are 
supporting strong action against climate change… The second and related shift is that 
many companies are no longer merely concentrating on attempts to influence policy 
debates but are also now pursuing varieties of firm-specific practical actions against 
climate change within the framework of corporate strategy (Okereke, 2007; p. 475). 
 
Though these studies have not considered management accounting system change in general, nor 
accounting for emissions in particular, some of the findings are of interest to the present study. 
 
Jones and Levy (2007) investigated how organisations, in North America, could be both willing to 
undertake measures as required by government policy and, at the same time, taking political action to 
shape that policy. Their research conducted reviews of reports by third parties such as Ceres
14
 and the 
Carbon Disclosure Project, individual organisations commitments to action and membership of 
political lobby groups. They found that changes were mediated by differing cultural, political and 
competitive landscapes such as management’s attitudes towards climate change, an organisation's 
ability to influence legislation or its practical capacity to cut carbon emissions. Interestingly this 
research highlighted that strategies to account for carbon emissions appeared to be largely driven by 
economic interest, considering it as a mechanism for cutting costs and improving efficiencies, rather 
than as a vehicle for driving meaningful environmental improvement.  
 
Okereke (2007) conducted a review of FTSE 100 companies, exploring each company’s website and 
Carbon Disclosure Projects reports. The purpose of this research was to understand the motivators, 
                                                     
14
 Ceres is a coalition of investors, firms and environmental organisations. 
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drivers and barriers to carbon management within organisations. Okereke noted that a barrier to 
changing systems to better manage carbon emissions was the lack of a strong policy framework and 
support at all levels of the organisation. Similarly to the previous study by Jones and Levy (2007), he 
found that there was a link between profit and changes in the organisation’s strategies that consider 
carbon management.  
Nearly 100% of the FTSE companies that report on climate change actions on their 
websites make a link between profit and carbon management. Interestingly, companies 
do not seem to be reticent in reporting on exact amounts of money saved due to carbon 
management programmes where figures are available (Okereke, 2007; p. 479). 
 
Haigh and Shaprio (2012) explored  whether investors found carbon emissions reporting useful for 
decision-making. They interviewed thirty two professionals from differing regions of the world as 
well as secondary data including data collected by the Carbon Disclosure project. Their paper also 
considers the difficulty professional investors have in trying to assess different carbon emissions 
reports. Different regions throughout the world include different gases, utilise different calculations 
and this make analysis and comparison difficult. They found current carbon reporting to be of little 
use. Again they found the link between environmental responses and profit: 
 Interviewees gave an impression they were attempting to convince themselves and the 
interviewer that environmental investing made sense simply because it was profitable 
(Haigh & Shapiro, 2012; p. 110). 
 
Engels’ (2009) research sought to understand how organisations gained competencies to better 
understand their positioning when faced with the European Emissions Trading Scheme. This research 
was a quantitative study that focussed on the responses from a company survey of European 
businesses. The purpose was to uncover what sources of knowledge and expertise different companies 
used to understand how to account for their carbon emissions and the carbon market. She explored the 
sources of advice, the internal assignment of responsibility and the necessary increase of skill sets 
within European firms to account for carbon. Her study indicated that there have been varying 
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reactions to the cost on carbon introduced in Europe in the form of a “cap-and-trade” system, with 
some companies developing a strategic response and others being more compliance orientated. Other 
organisations had not calculated their abatement costs. This study highlighted that identification and 
measurement of emissions was the first step towards managing those emissions in the supply chain.  
 
As can be seen from the above studies, the literature has mostly focussed on changes in organisational 
strategy. This has indicated that organisations find it easier to consider climate change adaptation 
when it is linked to cutting costs and/or increasing revenue with the resultant increase in profit. These 
studies, however, were not in-depth case studies, rather they were quantitative (based on surveys) or 
utilised publicly available reports. Engels (2009) considered it important to understand how 
organisations calculate their emissions, indicating that the first step in this process required 
researchers to understand the problem, to understand how organisations brought to bear knowledge 
and expertise and assigned calculations required to account for GHG emissions to an organisational 
unit. Engels went on to note that “qualitative studies are needed to understand the way in which 
companies learn to account for carbon” (Engels, 2009; p. 490). 
 
In one qualitative study, Bouten and Houzée (2013) conducted research on four Belgian companies to 
examine the interaction of environmental reporting and environment-related management accounting 
practices. They were interested to find out if the organisations were responding to external shocks in 
the business environment. Gathering their data from fifteen semi-structured interviews with general, 
financial and environmental managers and examining internal documents, their research suggests that 
environmental reporting might be both a driver and a response to changes in the organisations. They 
also noted the presence of a number of factors required for change to take place:  
Changes in [Environmental Reporting] and {Environmental Management Accounting] 
practices as well as the subsequent organizational change depend on an assemblage of 
factors: the strength of the environmental disturbances, top management commitment 
and the presence of an environmental champion (Bouten and Hoozée,2013; p. 12). 
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An in-depth case study approach will build on this previous research, exploring how organisations 
need to change the management accounting system, developing new processes and procedures to 
calculate their carbon emissions. 
“Companies need to develop organisational routines to deal with emission allowances 
and represent this new “object” in the company’s accounting system” (MacKenzie, 
2007, cited in Engels, 2009; p. 488) 
 
The next section will consider previous case studies in changing management accounting processes 
and procedures. 
2.3  Studies into management accounting change 
 
2.3.1  Introduction 
 
The purpose of a management accounting system is to use the practices and procedures of 
management accounting in a systematic way to achieve organisational goals (Chenhall, 2003). These 
systems enable the organisation to account, to provide information for decision makers, both internal 
and external, to the organisation that is considered decision-useful. This information is not only 
provided by the numeric skills of accounting but also includes other knowledge that is bound with the 
numbers into what we consider to be ‘management’ accounting. As Hopwood (1987) explains: 
Accounting, even in the conventional view, is not a mere technique. Knowledge does not 
stand outside of accounting. Our appreciations of the technical nature of accounting are 
infused by a rhetoric of economic and material rationality and functioning (Hopwood, 
1987; p. 210). 
 
The rules and procedures developed by this convergence of both technique and rhetoric are used by 
people within the organisation to co-ordinate and form new ways of acting: 
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Organisational members… draw on [accounting and reporting practices], for example to 
discharge formal obligations, communicate with colleagues, pursue informal objectives, 
avoid switching costs, etc. Through such uses, accounting can potentially make 
significant contributions to the ways in which organisational motivations take shape and 
organisations co-ordinate intentional action (Ahrens & Chapman, 2007; p. 2) 
 
Management accounting is not a static activity. While new management practices, competitive 
markets and advances in technology may not have changed the fundamental nature of the 
management accounting system, there is evidence in the literature that the way accounting is used in 
the management process has changed (Burns & Scapens, 2000). As Miller and O’Leary (1993) put it, 
accounting, as “neutral, objective and calculable” would be able to assist managers to become more 
efficient, for example by improving costing techniques or regulating management-labour relations 
(Miller & O'Leary, 1993; p. 186). The potential that accounting represents – new ways of using 
accounting activities and numbers – requires changes in management accounting practices, in the 
techniques of accounting (Hopwood, 1987).  
 
In response to these new demands, a changing business environment and changes in the decision-
making process, management accounting systems are required to change, introducing processes and 
procedures to create the new requisite information. Some changes can be all encompassing due to a 
change in ownership (Yazdifar, et al., 2008) or privatisation (Tsamenyi, et al., 2006) of the 
organisation. Popular in management accounting research (Scapens, 2010), changes can be confined 
to segments of the system and include a modification of output or operation, additions of a segment 
or replacement of an already existing segment. Topics in the literature on changing management 
accounting practices are numerous and have included budgeting (Ezzamel, 1994; James, 2006; 
Armstrong, 2011; Moll & Hoque, 2011; Ezzamel, Robson, & Stapleton, 2012), ABC and other 
costing systems (Waeytens & Bruggeman, 1994; Briers & Chua, 2001; Lodh & Gaffkin, 2008; 
Hoozée & Bruggeman, 2010; Fayard, Lee, Leitch, & Kettinger, 2012) and performance management 
(Siti-Nabiha & Scapens, 2005; Tuomela, 2005; Andon, et al., 2007; De Toni, Fornasier, Montagner, 
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& Nonino, 2007; McIvor, Humphreys, McKittrick, & Wall, 2009; Cooper & Ezzamel, 2013) to 
name a few.  
 
The present study will focus on any changes to the techniques – the practices and procedures – of the 
management accounting system to provide decision useful information regarding the emission of 
GHGs due to an organisation’s activities. As mentioned in the previous paragraph, research in the 
area of management accounting system change is wide and varied. The following section in the 
literature review explores this literature in three main areas. The first section considers case study 
research more generally. The next two sections examine how individuals and information systems 
can affect the process of change within management accounting systems. 
 
2.3.2  Case study research in management accounting change 
 
Case study research in the area of management accounting change, commonly has considered  
 the factors that affect implementation,  
 whether the implementation occurred,  
 if the new system created new information and  
 evidence of subsequent changes in managerial decision making.  
 
For instance Eldenburg, Soderstrom, Willis and Wu (2010) researched the implementation of an 
activity based costing system in a hospital. They found that the information produced by the system 
was utilised by doctors, changing their decisions regarding the treatment of patients. This led to a drop 
in resource use and improved financial performance, the desired outcome.  Similar to the study by 
Eldenburg, Soderstrom, Willis and Wu (2010), Hyvönen and Järvinen (2011) also based in a hospital, 
considered how a budgeting system was implemented to control the flow of resources, and to increase 
efficiency and effectiveness. Under the new system, budgetary frames were tightly set in order to 
contain or decrease spending. During the budget process, negotiations took place to fix revenue and 
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expenses to the various parties’ mutual agreement. Contrary to the previous study, this process did not 
stop the doctors from spending and overreaching their budgeted costs. Hence the system was 
‘successfully’ implemented in the sense that new processes and procedures were followed; however 
the desired efficiencies and better financial performances did not eventuate (at least in the short term). 
These two studies show that individuals can resist changes to management accounting processes and 
procedures and that achieving the desired goals and changes within the organisation requires more 
than implementation of new management accounting processes and procedures.  
 
The literature shows that the individual, within the organisation, has some influence over the 
acceptance or otherwise of changes or additions to the technology embodied in a management 
accounting systems. Wagner et al. (2011), in their interesting study of how a software accounting tool 
(a new Enterprise Resource Planning system) was introduced into the management accounting system 
found that users refused to co-operate with the new processes and procedures. The technology, in this 
case software, did not integrate with existing (legacy) systems. This hindered the implementation as 
actors were unable to complete tasks which, under the previous system they found useful, leading to 
resistance to the change. Software, and the reports that the software creates, can cause unintended 
complications during the change process. In a study considering an outsourcing decision in a banking 
organisation, McIvor, Humphries, McKittrick and Wall (2009) noted that integrating new systems to a 
legacy system was a problem:  
These systems had been in place for in excess of five years, and there was a concern that 
there would be significant difficulties with integrating the existing systems of the sister 
organisation with the new technology being introduced into the FSO (McIvor, et al., 
2009; p. 1041) 
 
The integration of the legacy system with the new system was perceived to be so difficult that the 
above organisation decided not to advance with that particular project and to improve internal 
processes instead. These outcomes are contrary to a viewpoint in some sections of the literature that 
technology in the system itself simply exists as a neutral actor in the network that is built to undertake 
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management accounting. Chenhall (2003) makes the suggestion that technical systems should be seen 
as active participants in the system that enable humans:  
Conventionally, MCS [Management Control Systems] are perceived as passive tools 
providing information to assist managers. However, approaches following a more 
sociological orientation see MCS as more active, furnishing individuals with power to 
achieve their own goals (Chenhall, 2003; p.129).  
 
These two case studies highlight some of the difficulties that can occur when attempts are made to 
implement changes or additions to management accounting systems. Turning to the present study, 
accounting for GHGs requires an organisation to collate information relating to its energy use. This 
information may already sit within data routinely collated for other reasons such as payment of 
accounts (for instance electricity or fuel) or for tracking the use of raw materials (such as coal or 
bauxite). Alternatively the information may not be currently collated (such as the moisture level in 
coal that affects its burning qualities and therefore its emission of carbon dioxide per tonne burnt). In 
either case, new procedures and processes need to be designed and implemented to produce a report 
that accounts for GHG emissions. In organisations where the calculations for carbon emissions are 
mandatory, these changes must produce the appropriate report. In other organisations, where such 
calculations are voluntary, the management accounting system may be implemented or not, and the 
report may be decision-useful or not. In either scenario, there may be difficulties accessing data in 
legacy systems and/or resistance from people within the organisations to changes in routines and 
procedures. Three questions, flowing from the literature, that are relevant to this thesis are: 
1. What is ‘change’? 
The first aim of the present study is to discover what changes are made to the 
management accounting systems to account for GHG emissions. It is important to 
consider what constitutes ‘change’ in the system, - which new or different rules and 
routines are introduced to achieve the goal – the production of the report. The second 
aim of the thesis is to uncover the role (or not) of management accountants in this 
process. Management accountants have skills that allow them to ‘account’ and are 
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also cognisant of the management accounting system. How is the ‘change’ guided by 
their possibly unique skills and insight? 
2. In what ways do people co-operate or resist changes to the management accounting 
system?  
This study will engage with individuals within the organisation, to uncover how they 
have reacted to the change process and how those reactions have affected the system 
‘change’. This also builds evidence for the first aim of the study. This also adds to the 
second aim by exploring the viewpoint of the management accountant in the change 
process, again acknowledging their unique skills and insight. 
3. What is the role played by information technology in management accounting 
change? 
Similarly to the previous point, this study wishes to uncover how legacy management 
accounting systems affect the changes to the system to account for GHG emissions. 
For instance, what information, required to calculate the emissions, is already 
contained in the pre-existing management accounting system? If it is, how is the 
report designed and produced? An example would be whether the number of litres of 
diesel purchased has been entered into the system when entering the purchase 
invoice, or was only the amount owing entered? 
 
These three questions are addressed in the next three sub-sections of this literature review. 
 
2.3.3 Management accounting ‘change’ 
 
There has been little discussion in the literature regarding what accounting change is. Quattrone and 
Hopper (2001) have defined is as follows: 
[M]anagement control systems ‘change’ when a new information system, such as ERP, is 
implemented; or cost accounting systems ‘change’ when cost allocation bases are 
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redefined from direct labour hours to activities. As the object of change passes from site 
‘A’ to state ‘B’, it is modified (Quattrone & Hopper, 2001; p. 408) 
 
In line with this definition, many research projects consider that the management accounting system 
has changed when the implementation of new processes and procedures occurs. The management 
accounting system moves from state ‘A’ when it is without such procedures into state ‘B’ when such 
procedures are in place. Alternatively if no new processes and procedures are adopted, the change is 
not considered to have taken place and there has been a failure to implement the new system (Scapens 
& Roberts, 1993).  
 
There are a number of studies in the literature where organisations have completed a change in the 
management accounting systems (see for instance Eldenburg, et al., 2010; and, as previously 
mentioned, Østergren & Stensaker, 2011). Yasdifar, Zaman, Tsamenyi and Askarany (2008) observed 
how a parent company imposed its management accounting system upon a subsidiary after purchasing 
the subsidiary. This represented a complete change to the system and also required a cultural shift by 
personnel. The change of accounting systems was considered to be a success, with all organisational 
actors engaging with the new requirements. The accounting system has moved from state ‘A’ to state 
‘B’. It is interesting to note that the parent body undertook a review of the subsidiary’s system before 
imposing their management accounting system, but had no real intention of not changing the 
subsidiary’s system in either case. As the parent organisation’s finance director is quoted:  
We obviously want to impose our own systems very quickly because, obviously, our 
managers understand our systems and how we report them. (Yazdifar, et al., 2008; p. 
412, emphasis in the orginal) 
  
Yasdifar, et al. (2008) noted that the imposition of the new system was motivated by the reporting 
imperatives of the parent firm rather than to increase cost efficiencies. The subsidiary was required to 
change the systems and use the system’s outputs to report to the parent organisation.  
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Andon, Baxter and Chua (2007) examined attempts by an organisation to institute performance 
measures including utilising a balanced scorecard approach. Despite the organisation’s allocation of 
resources in attempts to improve the performance levels, acceptable and appropriate key performance 
indicators were not found. The expected outcomes were not achieved. No change to the management 
accounting system took place.  The research found that new routines and procedures were not 
instituted and the attempt to move the organisation’s management accounting system from state ‘A’ to 
state ‘B’ did not occur.  
 
Changes to management accounting systems are not always accompanied by changes to decision 
making. In a study of the introduction of a value-based management within a gas processing 
company, Siti-Nabiha and Scapens (2005) examined the implementation of a new system of value-
based management. The new system was designed to influence decision making, moving from a 
production focus to a value maximising focus, as part of a change in strategy. The system was 
implemented, that is it came into being as the processes and procedures where applied and it moved 
from state ‘A’ to state ‘B’. There was no consequent change in the focus of the decision making. As 
the authors note: 
Thus at one level, this case is an example of successful accounting change – the new 
system was introduced, KPIs were established, and management reports are now 
routinely produced. However, although the new system of KPIs was implemented, it was 
done in accordance with the existing norms, values and practices within Eagle, and as a 
result there was no effective implementation of a value maximising, strategic orientation 
(Siti-Nabiha and Scapens, 2005; p. 45) 
 
The present researcher would argue that a required outcome, the effect of the implementation, in the 
form of a report on GHG emissions is not optional in those organisations that are required to report 
for legislative purposes. The management accounting system has changed as the system moves from 
state ‘A’, not accounting for GHG emissions, to state ‘B’, accounting for GHG emissions and 
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producing a report. New processes and procedures are put in place to collect and/or collate data to 
account for GHG emissions and a report is produced.  
 
Marriot, Mellett and Macniven (2011) argue that a new management accounting system can be 
decoupled from the day-to-day activities within the organisation. Their research centred upon an asset 
management system in the NHS
15
, which was intended to ensure appropriate capital investment. 
Although limited investment resources were available, expenditure focussed on the maintenance of 
old assets rather than an outlay in new ones. The new system was designed to integrate and collate 
information for senior management. In their investigation they found that desirable organisational 
changes did not occur, because desired behaviour was not occurring: 
The Estates and Finance functions were operating efficiently, but independently. They 
were certainly largely unaffected in their operations and had “absorbed” the changes 
without necessarily changing their behaviour (Marriott, et al., 2011; p. 206) 
 
Since the purpose of the management accounting system is to provide useful information for decision 
makers, it is interesting to note that the literature into management accounting change has frequently 
found a disconnect between the implementation of a new system, the production of decision-useful 
information and the expected changes of behaviour (see also Moll & Hoque, 2011; Yang & Modell, 
2013). Each of these case studies represents the findings from one site. They have investigated 
differing management accounting changes with differing expected outcomes. It cannot be known 
whether the outcomes evidenced are due to the organisational context or the specific change required. 
This study examines two different scenarios, with similar expected outcomes to more clearly 
articulate how such management accounting systems change and how the outcomes of that change 
can be better understood. 
 
Organisations may change their management accounting systems to account for GHG emissions 
because they are required by legislation or on a voluntary basis as part of their social and 
                                                     
15
 National Health Service, United Kingdom 
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environmental reporting procedures. In the case of organisations required to report under legislation, 
the final report is not optional and the system implementation has to take place. The system must 
change to produce the report required efficiently and effectively The organisation is reporting to third 
parties, therefore the implementation of any system to meet the required goal must have the 
appropriate output. Organisations who report voluntarily do not have the same constraints regarding 
their outputs and decoupling may occur. It is not the purpose of this study to examine whether the 
networks built to account for GHG emissions are ‘successful’ in accounting for all the organisations 
emissions or produces an accurate calculation of them. 
 
 
The implementation of an accounting change may be affected by individuals within the organisation, 
who, since they are part of the management accounting system, can co-operate or resist. The next 
section explores this concept further. 
 
2.3.4  Changing systems and the individual 
 
Individuals can resist changes in the management accounting system by reacting in unanticipated 
ways. Resistance to changes in the system are common in the literature and feature a number of 
strategies undertaken by individuals. Strategies include refusal to engage in the change (Waeytens & 
Bruggeman, 1994); engagement in deliberate actions that have an effect on the intended outcomes 
(Moll & Hoque, 2011); engaging in a power struggle to have the changes overturned (Ezzamel, 1994) 
and manipulation (Siti-Nabiha & Scapens, 2005). Two of the topics investigated in the literature 
which focus specifically on the relationship between individuals and the management accounting 
system are budgeting and performance management systems. These subjects are used in this literature 
review to highlight how resistance is orchestrated by individuals within the organisation when there is 
change.  
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1.  Budgets 
 
Accounting has the ability to make visible the actions of individuals, rendering their performance 
observable and subject to oversight and discipline, even from a distance (Ezzamel, 1994). It is this 
ability to ‘see’ the actions of others that is brought to bear in the form of a budget.  Budgets “provide 
a mechanism for defining activities, asserting priorities, creating a common (financial) and 
combinable structure of ‘representation’” (Robson, 1992; p. 700). They are designed to be indicators 
to individuals regarding the resources available to them to complete their tasks. According to Miller 
(2001), a budget has the ability to “simplify diverse and complex processes into a single financial 
figure” (p. 381). He posits that when management sets an allocation in the budgetary process, 
individuals are given both the responsibility and the ability to choose how resources are allocated, 
with the intention of changing them into a rational, calculating person. The budget acts as a form of 
internal discipline as it conditions and informs individuals, who reflexively monitor and act according 
to norms and the standards they accept as neutral and true (Miller & O'Leary, 1987; see also Robson, 
1992). This alleviates the need for management to confront individuals daily regarding the allocation 
of resources within the firm and is seen, therefore, as a mechanism for efficient governance. 
 
There is debate in the literature regarding whether to budget or not, with some organisations 
considering a written budget central to management control (Otley, 1994) and others consider it 
subject to criticism. Wallander (1999) found that the budgeting process limited the engagement of the 
employees of a bank in their working lives. The budgeting process was removed. Contrary to the 
concept of a budget giving an individual choice, the budget was seen as a hindrance to decision-
making.  
A budget is a forecast and a plan for the company for the next year, and in some cases 
for the next two, three or even five years. The budget is built on forecasts concerning the 
general development of demand, prices, exchange rates, wages, costs and so on. 
(Wallander, 1999; p.410) 
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Wallander argues that budgets lock in behaviours of the individuals and make them unresponsive to 
changes in the business’ external environment. By empowering the employees to make decisions 
themselves and providing prompt feedback on the impact of those decisions, the bank’s profit and 
market share improved. It is interesting to note that Østergren and Stensaker (2011) found in their 
examination of a large multi-divisional oil and energy company that the budget was replaced by other 
systems to enable resource allocation and control and target setting with an organisation. They argue 
that, in fact, the removal of budgeting activities does not lead to a reduction in the management 
accounting system and the control embedded within it, but rather a replacement of one component 
with another.  
 
While the budget may be seen as part of efforts to, amongst other things, increase efficiency, 
encourage responsibility and improve decision-making as Miller (2001) has suggested, implementing 
a new budget is not always successful. The implementation or otherwise of a new budgeting system 
within an organisation is influenced by the interaction of individuals affected by that system. Preston, 
Cooper and Coombs (1992) observed the failed attempt to implement a new budgeting system 
(described by management as “a better financial planning and control system”, p. 588) in an hospital 
setting: 
The emerging definitions, interpretations and meanings [are meant to] shape the way in 
which people think, talk and feel about the system and the conditions their participation 
in, and /or response to the design, implementation and operation of it. (Preston, et al., 
1992; p. 567)  
 
Some individuals debated and shaped the system, others resisted and were sceptical. Rhetoric was 
employed and there were appeals to rationalities such as economics and managerial imperatives which 
attempted to legitimise the new system. The doctors continually refused to co-operate and, eventually, 
the system was not implemented.  
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In another setting, Ezzamel (1994) considered how a budget was used as a tool to manage 
performance within a university at a time when there was a significant cut in financial resources. The 
introduction of a management plan that included both cuts in spending and staff redundancies was met 
with resistance by those within the university who considered themselves to be disadvantaged. 
Producing an alternative management strategy, based on accounting numbers, the aggrieved members 
of staff were able to eventually successfully argue that the expected cuts and redundancies were 
unnecessary. Ezzamel’s use of Foucault’s concepts of power (disciplinary and bio-power – what is or 
is not normal (Foucault, 1977, 1980)) emphasised how resistance to change became effective when 
accounting and organisational knowledge was used as a weapon to arrest the momentum of the 
organisation. In both studies, the change to the management accounting system failed to take place 
because people resisted.  
 
Another study, in a university setting, examined a new budgeting system implemented by senior 
management to increase their legitimacy in the eyes of external constituents (Moll & Hoque, 2011). 
The reaction by middle management to the new budgeting system was mixed. Some ignored the 
imperative to achieve a balanced budget within their faculties, while others worked to cut costs. As 
the accounting period progressed, some faculty managers were “saving” money in anticipation that 
they would be able to utilise their unspent resources in areas that they considered important. Senior 
management, however, were required to balance the university’s budget and moved to use unspent 
monies from one faculty to balance the budget in a faculty that had ignored the budget altogether. The 
differing reactions of middle managers undermined the attempt by senior managers to make them 
accountable. Those that “saved” were disadvantaged as their “savings” were allocated to those who 
had ignored the budget altogether.  
 
Budgeting systems will not work, that is they will not turn individuals into the rational, calculating 
person expected by Miller (2001), if the individuals do not engage with the budget. Different people 
within each organisation reacted in differing ways to changes in the budgeting system. Some ignored 
the changes, some fought them and others used the changes to their advantage. This research 
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highlighted that organisations are not composed of homogenous populations. Each person reacts to 
change in their own way, utilising the accounting system to meet their own goals and exploiting it in 
their own way, often using the system itself to fight the changes proposed by higher management. 
 
In this section the studies have investigated how similar systems (budgets) have been introduced in 
varying contexts to control the individual. Budgeting is considered to be part of the management 
control system and the literature has explored how individuals have reacted to changes to this control. 
The literature highlights that individuals within organisation have differing motivations when there is 
a request by those senior to themselves to engage in this sort of management accounting change. 
Accounting for GHG emissions is not a new system of control in the same way a budget signals to the 
individuals regarding resource allocation, but rather a new system to produce information that may, or 
may not, be used for any sort of control purpose. The present study will uncover how individuals in 
different organisations react to requests for new processes and procedures when the purpose is to 
provide information that will not, initially, be used as a control mechanism for the individual or group 
to which the individual belongs. 
 
Budgets are focused upon financial performance indicators. Research has been conducted that looks at 
control systems that include non-financial indicators. The next section considers some of these 
findings. 
 
2. Performance Management Systems 
 
The management accounting system is also used more broadly to provide information regarding the 
performance of an organisation at different levels, such as teams, plants, departments or individuals 
(Ghalayini & Noble, 1996). Whereas the budget signals to the individual the available resources and 
allows the individual to make decisions regarding their deployment, performance management 
measures how those resources have been used and the outcomes of the activities of the organisation 
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over time. Performance management is considered to be an essential component of an efficient 
management accounting system, however measuring performance including which measures to use 
(key performance indicators) and how to deploy resources is still a contested area (Dambrin & 
Robson, 2011). Originally based on financial figures, other models have been proposed which also 
utilise non-financial measures (Tuomela, 2005) such as customer satisfaction, quality and process 
time (Ghalayini & Noble, 1996). The Balanced Scorecard (Kaplan & Norton, 1996) is one such 
performance management system. 
 
Performance management systems are defined by Ferreira and Otley (2009) as formal and informal 
systems and processes used by organisations to convey the key objectives and goals of organisations, 
including measurement, control and rewarding performance. Their paper provides a broad view of the 
key components and their inter-relationship and has been written in response to their perceived 
‘piecemeal’ approach by previous research (Ferreira & Otley, 2009; p. 263). Within their proposed 
framework key performance indicators and how are the targets set and evaluated could be considered 
at the group or individual level, while the reward system takes place generally at the individual level.  
 
The literature has revealed that individuals have differing reactions to changes in performance 
management systems. Tuomela (2005) discovered that the performance management system can not 
only be used as a measurement tool, but also as an educational tool to enable strategic learning. An 
engineering company’s subsidiary introduced non-financial measures, based on the Balanced 
Scorecard (Kaplan & Norton, 1996), to their performance measurement system, requiring middle 
managers to report on the new key performance indicators on a regular basis. The objective of making 
the managers responsible was to increase their awareness of the indicators, where they originated and 
how they were calculated. The requirement to report on the indicators increased discussions on the 
underlying cause and relationships of variances in the numbers. The changes in the system led to 
increased time spent in meetings and calculating the measures. Interestingly there were minimal 
changes to the executive remuneration scheme. The outcome of the changes led to a generally 
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consistent commitment to the new performance measures and a belief that they would lead to a long 
term improvement in financial performance. 
 
On the other hand, when a larger organisation in the telecommunications sector introduced new 
performance measures, tensions were evident between individuals and organisational groupings 
(Andon, et al., 2007). As the new key performance indicators were introduced to the organisational 
units, they were considered to be a form of pressure. Individuals reacted by “engaging in subversive 
acts” (p. 287) in order to improve their metrics, while at the same time continuing to behave in 
historical patterns. A change in focus of the performance management system led management to 
conduct workshops where individuals were encouraged to identify appropriate key performance 
indicators. This did not lead to more relevant measures and further work was undertaken. The 
researchers equated the changes over time as ‘experiments’ in the development of a performance 
management system. As the system developed, key performance indicators were developed in 
response to new thoughts and ideas, moving towards a different, new, performance system in answer 
to individuals’ reactions.  
 
Should individuals engage in a performance management system, they can use it in a number of ways. 
They can learn from it, utilise it to benefit the overall performance of the organisation, or manipulate 
it so that it appears that their performance has improved, when they have not changed their behaviours 
at all. The objective of the organisation may be to use the system to convey their goals by measuring 
activities and rewarding performance, but the individuals’ actions can influence how the system 
assists in aligning the various activities.  
 
Literature in this area has also investigated different ways in which an individual can respond to 
changes in the management accounting change, reactions from engagement through to resistance. 
Despite the impact that performance management systems have on the individual, a number of case 
studies have focussed on senior management’s perceptions and not included the lower level individual 
and the individual’s reactions to the system in their research. Other case studies use interview 
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transcripts as a source of data, which is an individual’s perspective of the performance management 
system, however the individual’s perspective does not appear to be taken into account when analysing 
the impact, perceived usefulness and acceptance (or otherwise) of the system. For instance De Toni et 
al. (2007) in their case study of a new performance measurement system contend that the interviewees 
provided flawed information because they were subjected to flawed questions and responses were 
biased, subject to poor recall and articulation (p.419). 
 
In the present study, various levels of the networks in each of the organisations will be interviewed to 
obtain a complete understanding of the individual’s role in the network and their impressions of how 
the network to report on GHG emissions is built and functioning. 
 
3. An individual’s participation in changing accounting systems 
 
The literature indicates that individual involvement within the process of developing management 
controls which are represented by budgets and performance management systems can facilitate better 
outcomes for an organisation. Research such as that of Preston, Cooper and Combs (1992), Ezzamel 
(1994) and Moll and Hoque (2011), suggests that to successfully implement a budgeting system it is 
necessary to engage those that are involved, those that are required to act, in the process of change. 
Both positive and negative outcomes have been observed. Tuomela (2005) found that engagement by 
individuals led to support of the performance management system, while Andon et al. (2007) noted 
that individual input in the development process led to different measurements that were more 
compatible with organisational culture.  
 
Accounting systems are used as control mechanisms within an organisation when management wishes 
to allocate resources to projects and people. There is then the requirement to assess whether such 
resources have been utilised by people appropriately. Accounting systems are again used, by 
allocating measures such as key performance indicators, to ascertain whether such resources have 
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been utilised appropriately. The literature includes case studies where changes take place in the 
accounting system. Individuals are affected by such changes and react in differing ways, resisting, co-
operating, challenging and ignoring them (for instance: Briers & Chua, 2001; Lowe, 2001c; Hoozée & 
Bruggeman, 2010). In a study by Jansen (2011), situated in a car sales franchise with the dealerships, 
differences in leadership style influenced the support or the resistance to change introduced by senior 
management. Leadership styles were different in each dealership, with some change in leadership 
style observed during the time of the research project. Jansen observed that different leadership styles 
were required to meet the different work-related needs of employees. His conclusion indicated that 
management should take into account their style of leadership, meeting the needs of employees, so 
that accounting change will be accepted.  
 
Jansen’s (2011) study emphasises the interplay of individuals and how this affects the resulting 
change (or not) to the management accounting system. The literature considers changes in 
management accounting systems when those changes are imposed on subsidiary companies by parent 
companies (Tuomela, 2005; Jansen, 2011), subsidiary divisions by the head office (Andon, et al., 
2007; Moll & Hoque, 2011) or politically imposed by government departments upon institutions 
(Eldenburg, et al., 2010; Hyvönen & Järvinein, 2011). The evidence suggests that even in these 
circumstances, change may be resisted by the individuals in the organisation. Changes have also been 
explored when the change is not mandated (Briers & Chua, 2001; Dechow & Mouritsen, 2005). 
Change may then eventuate, or not, be resisted or not. There is a dearth of research into change that is 
regulatory and how individuals reacted to change in those circumstances.  
 
Returning to the present study, in order to account for GHG emissions, management within an 
organisation that is required to report under legislation is presented with the challenge to build a 
report. Human resistance cannot be permitted, since there will be a financial consequence for failure. 
At the same time, organisations wishing to account for GHG emissions voluntarily expect a similar 
level of co-operation from the employees, but there is not likely to be a similar explicit consequence 
for failure. This may require a different kind of leadership for co-operation to be achieved. The two 
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case studies in this research, one with a legislated imperative and one voluntary, may bring to light 
how different organisational motivations (that is, regulatory or voluntary change), will affect the co-
operation of individuals within the organisation.  
 
In today’s modern business environment, many processes and procedures are carried out by 
computers. Technology, consisting of hardware and software, is an integral part of today’s 
management accounting system. The following section will discuss research in this area and the 
influence that technology has presented when considering management accounting system change. 
 
2.3.5  Changing systems and information technology 
 
In all of the case studies mentioned in this literature review, changes in the “management accounting 
system” have included changes in the way technology is used and produces the reports on which the 
varying decisions are based. However, although technology is frequently mentioned, it is not the focus 
of most case studies. For instance, Moll and Hoque (2011) mention that a new budgeting system was 
‘installed’ to integrate and collate information into reports for decision making at many levels of the 
organisation (p. 91). This brief mention of an ‘installation’ implies that technology has been changed 
in some way to produce new reports. Such modifications to technology itself are not seen as relevant 
when research centres on individuals’ reactions to management accounting changes. It should be 
noted that research does not always see technology as an impersonal and passive tool (Chenhall, 
2003). There has been some research in the literature that has focussed on the role of technology in 
management accounting system change (see for instance Lowe, 2001a; Cuganesan & Lee, 2006; 
Pipan & Czarniawska, 2010). 
 
The modification to a management accounting system may involve a technical change expected to 
improve efficiency, such as using accounting packages to reconfigure systems to improve transaction 
processing capabilities (see for instance Dechow & Mouritsen, 2005; Wagner, et al., 2011). McIvor, 
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Humphries, McKittrick and Wall (2009) investigated how a financial services organisation considered 
outsourcing options and discovered that when the company compared the efficiency of a sister 
organisation, it noted that a significant investment in technology by the sister organisation enabled 
automation of processes which led to superior operational performance levels. Their study highlighted 
how integrating the sister organisation’s new systems into the organisation’s legacy system was 
problematic:  
These systems had been in place for in excess of five years, and there was a concern that 
there would be significant difficulties with integrating the existing systems of the sister 
organisation with the new technology being introduced into the FSO (McIvor, et al., 
2009; p. 1041) 
 
The problems that the integration of the legacy system with the new system presented to management 
were perceived to be so difficult that the organisation decided not to advance with the outsourcing 
project and to improve internal processes instead.  
 
New management accounting systems should provide information that is helpful to decision makers. 
De Toni et al. (2007) note that an appropriate software tool is fundamental to the integration and co-
ordination of individuals in a performance management system. Cobb, Helliar and Innes (1995) 
looked at the changing information system in a bank as external and internal pressures worked to 
increase the number and topics of the reports expected from the system. Advances in technology not 
only enabled the system to produce the reports, but was also a source of pressure as it enabled 
increasing competition with other banks and increasing business from larger markets and more 
sophisticated products.  
 
However, systems do not always provide information in a format that is useful. For instance, Moll and 
Hoque (2011) uncovered dissatisfaction in the reports produced by the new system at all levels of a 
university, from Heads of Schools through to the Vice Chancellor. Participants complained that the 
new budgeting system did not produce reports that assisted in the decision-making process. Many 
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found that they were unable to understand the information produced by the system, leaving them 
unable to decide whether their school was within budget or had overspent.  
 
Hyvönen, Järvinein and Pellinen (2008) investigated the implementation of an Activity Based Costing 
and an Enterprise Resource Planning program in a manufacturing company. They argued that the new 
systems were required so that management could control the activities of the divisions of the company 
from a distance. Information and Communication Technology collected data from far afield and 
delivered it to a central location to be analysed. The organisation made use of off-the-shelf accounting 
software packages, which required them to develop meaning from the universal reports that the 
packages produced. They found that the information systems were seen by individuals within the 
organisation as neutral and unbiased, which was contrary to evidence that information technology 
worked to shape the reality of the organisation, as accountants worked to combine data into a 
representation of the organisation that was acceptable and understandable to management. This aligns 
with work by Quattrone and Hopper (2006) who investigated the implementation of SAP
16
 in another 
manufacturing company.  
 
The literature shows that technology has an impact upon the management accounting system and how 
the system changes over time. It can influence the reaction to, and engagement with, the system by 
individuals. There is little research within mainstream accounting literature that considers technology 
as an actor in management accounting change. There is also little research that differentiates between 
different aspects of technology, such as software, hardware and the integration with legacy systems. 
As Chenhall (2003) points out, research derived from sociology literature can examine management 
accounting systems from a more critical viewpoint: 
A strength of ‘alternative’ approaches is that they show the potential conflict between 
individuals and groups and how MCS [management control systems] may be implicated 
in these struggles. For example MCS are not assumed to lead, necessarily, to enhanced 
effectiveness, rather they are used for political and power purposes by groups within the 
                                                     
16
  Systeme, Anwendungen, Produkte, German for "Systems Applications and Products." 
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organization or within society at large, and are not associated with the welfare of the 
organization.(Chenhall, 2003; p.159) 
 
From a sociological point of view technology acts upon the individuals who rely upon it as a source of 
information. It can co-operate, giving information that is useful, or resist the changes, refusing to 
allow the integration of a new system, or it can supply reports that are not decision-useful. The present 
study will take into account how the organisation changes its accounting management system to 
collate and calculate GHG emissions. These changes may require technological changes, possibly a 
new accounting package that will collate the information into a decision-useful report or an ability to 
collate information that already exists in the organisation’s database. Other sources of information 
may be required and the new information stored for later recall. Within these new routines, 
technology needs to adapt to the new requirements placed upon it. How the organisations react to the 
new requirements will be affected by the technology in place and the changes necessary to provide the 
appropriate information. 
 
2.3.6 Conclusion 
 
Sulaiman and Mitchell (2005), in their research into management accounting systems in Malaysian 
manufacturing companies, noted that changes to the systems were more likely to be successful when a 
system is modified, rather than when the changes represent a replacement or an addition. Problems 
may arise because the management accounting system can be viewed as a pre-existing set of stable 
rules and routines embedded in both people and information technology (1994), or as an older system 
which may or may not adapt to new requirements and procedures (Wagner, et al., 2011). Studies have 
also noted the importance of individuals who drive change (for instance Cobb, et al., 1995). Section 
2.3.4 has also highlighted that individuals may accept the change or individuals may resist it. They 
can ignore the information that is produced by the system or they can use it to learn. They can also use 
the information produced by the system to oppose it. In order to understand how change takes place 
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within the management accounting system it is important also that both the existing information 
technology and the new systems are considered. Some change may not occur because there is 
resistance from the legacy system or the system introduced may not produce decision-useful 
information. How the technology reacts to the changes that are implemented should also be taken into 
account. The system is not separate from the individual or the technology that supports it.  
 
It is therefore important to the present study that when considering the changes to the management 
accounting system to account for GHG emissions, both individuals and the technology that already 
exists within the organisation should be taken into account. Accounting for GHG emissions would be 
a new component to the management accounting system. It requires new techniques, procedures and 
data collection and results in an increased ability of the management accounting system to supply 
more information for users. The two case studies chosen for this research will explore how the system 
comes together, how the different actors, the individuals and the technological systems integrate into a 
combined whole. One of the organisations requires the system to give decision-useful information on 
regulatory grounds. The second organisation’s strategic intent requires a decision-useful output, but it 
does not have a financial imperative as motivation (this organisation’s goal is voluntary and it is not 
faced with fines and charges). This study will compare how the different systems are built and will 
provide a greater understanding regarding how individuals and technology come together, creating a 
new system to account for GHG emissions. This comparison will extend our understanding of 
management accounting change by emphasising the differences between changes brought about from 
a regulatory and non-regulatory perspective, as well as highlighting the role of actors, both human and 
non-human in the change process. 
    
The previous section of this literature review has discussed case studies in management accounting 
change. The discussion has emphasised the impact the behaviour of people and technology has had on 
the implementation of the changes within organisations. To fully understand management accounting 
change it is important to choose a suitable theoretical framework (Ahrens & Dent, 1998; Yin, 2009).  
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Theoretical frameworks have been used to develop models in the literature, for instance old 
institutional economics was used by Burns and Scapens (2000) to develop their model:  
which could be used by researchers to describe and explain analytical concepts which 
can be used for interpretive case studies of management accounting change. These 
concepts will be useful in so far as they focus the attention of researchers (and also 
possibly practitioners) on the fundamental characteristics of change processes (Burns 
and Scapens, 2000,p. 9).  
 
This model looked at how rules and routines were changed as the accounting system changed. These 
new rules and routines then became institutionalised. Quinn (2011) went on to refine the definition of 
a routine, within the model. The model examines how actions should be undertaken within an 
organisation (referred to as rules) may differ from usual practice (referred to in the model as routines). 
This model was not suitable for the present project, since there was no exploration in the present study 
of what should take place within the organisations, rather it concentrated on the reality of what 
happened within the organisation. 
 
An alternative model was developed by Cobb, Helliar and Innes (1995) to examine accounting change 
within a bank. Unlike Burns and Scapens (2000), this model was not guided by any particular 
theoretical stance by the researchers, but was built up in a process of debate and discussion within the 
research team. The model was constructed to describe the influencing forces of and barriers to 
management accounting change. Kasurinen (2002) extended the model to include barrier sub-
categories of ‘confusers’, ‘frustrators’ and ‘delayers’. This model also focuses on the role of leaders in 
the change process and explores impacts on accounting changes external to the organisation (see for 
instance Munir, Baird, & Perera, 2013, who used both Kasurinen's model and institutional theory). 
 
The first aim of the present study seeks to examine how the management accounting system is 
changed to account for GHG emissions. The above models seek to explain, amongst other things, 
what external factors are at play when management accounting change takes place. The present study 
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acknowledges the premise that there are external factors, that is the requirement to account for GHG 
emissions on either regulatory or social grounds and therefore the above models are not suitable for 
this study.  
 
Since the present project has conceptualised that accounting systems, and management accounting 
change, includes technology as well as people, it is therefore appropriate to consider a theoretical 
framework that takes into consideration both. For that reason ANT has been chosen as the framework 
in this study. It explores how social actors combine with the technical, into an ‘actor-network’ to 
transform complex activities in the world of goods, consumers and industry into paper forms, which 
can be accumulated and combined (Latour, 1987). Management accounting systems are designed to 
accumulate and collate information into such paper forms, reports for decision-making purposes. One 
such form is the report required for GHG emissions, transformed from diverse types of data such as 
energy production and use. One should also note that according to Latour himself, ANT is an 
appropriate framework to study accounting as it is a “crucial and pervasive science” (Latour, 1987, p. 
253). The next section will outline ANT, including its basic assumptions and considering how the 
framework views the connections between people and technology. 
 
2.4  Actor-Network Theory 
 
2.4.1 Introduction 
 
The present study considers how a new management accounting system, represented by a network 
composed of people and technology, is built to account for GHG emissions. ANT has been used in a 
number of studies in the management accounting literature to uncover such networks (see for instance 
Chua, 1995; Lowe, 2001c; Alcouffe, Berland, & Levant, 2008; Murthy & Mouritsen, 2010) and is 
becoming more popular (Scapens, 2010). ANT is not a theory in the sense that it explains “why” a 
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network takes the form that it does (which would explain Latour’s (2005) initial reluctance to accept 
its name). ANT is much more interested in exploring how actor-networks are built. ANT can be 
described as a theoretical framework that takes into account not only the connections between people, 
but also between people and technology. It was originally developed by Bruno Latour, Michael 
Callon and John Law in the mid to late 1970’s as a means to understand the social construction of 
science (Latour & Woolgar, 1979). Essentially, it is an analytical framework, a “tool box” (Law, 
2007), used to study the roles of humans and non-humans in the structuring of networks between 
people, their ideas and technology (Callon, 1986; Law, 1986; Latour, 2005). ANT can more 
technically be described as a material-semiotic method, mapping relations that are simultaneously 
material (between things) and semiotic (between concepts). This theoretical framework considers the 
roles of individuals who lead a network of others and technology towards a goal that can be defined. 
This goal is usually represented in management accounting systems and the accounting literature as a 
change in how accounting numbers are fabricated by the system to produce specific ‘facts’ that are 
required for decision making (see, for instance, McNamara, Baxter, & Chua, 2004, which discusses 
knowledge networks and transfer in an organisation; Christensen & Skærbæk, 2010; Jordan, 
Jørgensen, & Mitterhoffer, 2013).  
 
2.4.2  Actor-Network Theory 
 
ANT, as proposed by Callon (1986), Latour (1986) and Law (1986), is a social theory which 
originated in the field of science and technology. ANT explains how, over time, networks of actors 
are built to support claims to specific knowledge. This specific knowledge is referred to as a ‘claim’ 
(Latour, 1987) because it may or may not be accepted by others outside the network as a ‘fact’ 
(Miller, 1991; Gendron & Barrett, 2004). Specific knowledge (a ‘claim’) in the accounting context is 
represented by accounting numbers and reports produced by the management accounting system. 
Although presented as ‘fact’, these reports and numbers are used by various stakeholders in an effort 
to persuade and influence the actions of others (Mouritsen, Larsen, & Bukh, 2001). In this way 
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budgets, numbers produced by the management accounting system are used to control resources (such 
as Ezzamel, 1994; Ezzamel, et al., 2012; Becker, Jagalla, & Skærbæk, 2013), and in performance 
management, KPIs are used to measure group and individual engagement in organisational goals (for 
instance Chua & Mahama, 2007; Dambrin & Robson, 2011). 
 
ANT is “ontologically relativist” (1999; p. 399). Society is not deemed to exist out there as some sort 
of scaffold (Law, 1992), with a precise domain and properties (Latour, 2005). When researchers 
assume society exists separate from the individual “[A]ctors are made to fit into a group – often more 
than one” (Latour, 2005, p 28, emphasis in the original). In other words, Latour (2005) is saying that 
actors or groups of actors can be pigeon-holed by the researcher:  
Not that they are wrong since its perfectly true that older social relations have been 
packaged in such a way as to seem to provide a ready explanation for many puzzling 
subjects. But the time has come to have a much closer look at the type of aggregates thus 
assembled and at the ways they are connected to one another. (Latour, 2005, p. 22) 
 
There is no overarching context in which actors can be framed or embedded, for instance as a 
framework there are no organisations or levels of management. The theory does not deny the 
existence of such societal structures; rather it argues that society is made up of associations between 
actors who are defined by their place within the network and their relationship with other actors 
(Justesen & Mouritsen, 2011; pp. 174-175). This assumption enables the researcher to ignore 
divisions that are considered by many to be foundational and explore how the networks grow and 
what material practices are brought to bear (Law, 2007). Organisations are seen as a number of 
networks (McNamara, et al., 2004) of heterogeneous actors in more or less stable associations (Law, 
1991) Because there is no basic assumption of a pre-existing structure of an ‘organisation’, ANT 
allows the researcher to explore how ‘external’ actors can be influences on the ‘organisation” and 
allows for the network/s under investigation to expand beyond the ‘boundary’ into the wider social 
world (Lee & Hassard, 1999; Pipan & Czarniawska, 2010; Justesen & Mouritsen, 2011). Management 
accounting systems are developed and changed over time, not only in response to internal users, but 
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also in response to the external environment (Cobb, et al., 1995; Andon, et al., 2007; McIvor, et al., 
2009; Skærbæk & Tryggestad, 2010). 
 
2.4.3  Constructing the Actor-Network 
 
Using an ANT framework, actors considered within the network may be human or non-human (such 
as technology or animals) which act, or make a difference within the network (Lowe, 2001b, 2001a; 
Alcouffe, et al., 2008; also see Boedker, 2010 for a discussion). Actors change things, humans design 
reports, using them to change behaviour, and technology (computers and software) collate data, 
making complicated transactions into simple numbers. These networks of humans and technology are 
not stable; they change in an ongoing process of making and remaking (Callon, 1986; Andon, et al., 
2007; Pipan & Czarniawska, 2010). Management accounting systems respond to changing business 
environments and the requirements of managers, software is added, new reports are created and new 
technology changes the business environment, and at the same time enables changes to the system in 
response. 
 
All elements of the network (human and non-human) need to play their part at the appropriate time for 
the network to remain stable. If they play no part, they do not belong in the network, since only those 
who act make a difference, only those who act belong. When taking part in the activities of the 
network, the elements need to co-operate continually (Cobb, et al., 1995; Cuganesan & Lee, 2006; 
Law, 2007), since they depend on each other to act in the agreed fashion, regardless of whether they 
are human or non-human. Should the researcher wish to understand how these networks are built it is 
important that no assumptions are made a priori, not only about who (or what) is in the network, but 
also regarding the positions or beliefs of the actors within it. This includes how each actor defines and 
associates with other actors (Callon, 1986; Latour, 1987, 2005; Skærbæk, 2009). Since an actor can be 
human, technology or animal, to maintain generalised symmetry it is important to use the same 
vocabulary and repertoire for all actors (see especially Callon, 1986). Accounting activities are 
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performed by people and technology, which measures and calculates. Accounting solutions can be 
influenced by the kinds of technology available and, in this way, computing can control the human 
actors (Gendron & Barrett, 2004). Researchers using ANT pay attention to all actants
17
 within the 
network. 
 
According to (Callon, 1986) a network is built through a four step process: problematization, 
interessement, enrolment and mobilization. During the first phase, problematization, the primary actor 
attempts to identify the problem, what is the knowledge claim that is required (the obligatory passage 
point), and what actors are required within the network. As the primary actor works to build the 
network, negotiations will take place with other actors regarding the roles they may play within the 
network (interessement). The primary actor will need to convince others that they will achieve their 
own goals when they join the network. This is well demonstrated by Ezzamel (1994) who discovered 
two opposing networks, built by actors to combat each other in an effort to achieve opposing goals 
regarding budgetary changes. Building the network may involve some compromise from both sides. 
Negotiation leads to enrolment. Actors accept the roles they have been given and enrol in the network, 
allowing themselves to be defined and coordinated. Mobilization then occurs as the principal actor is 
able to speak for the network and others external to the network (allies) move to support it. The 
network is in place, co-operating and producing the knowledge fact/s (see also Cuganesan, Boedker, 
& Guthrie, 2007; Alcouffe, et al., 2008; Dambrin & Robson, 2011). This process should not be seen 
as linear or unproblematic. Controversy may unenrol the actors or remove the support of the external 
allies. Gendron and Barrett (2004) discovered that professional accounting bodies in North America 
were unable to enrol external actors to ensure the success of their web based assurance product. The 
literature suggests the primary actor may then attempt to revisit the building process such as hiring 
consultants to assist in changing accounting practices as they are seen to be independent experts, used 
when controversies existed to enable others to accept and agree (Christensen & Skærbæk, 2010), or 
the network simply falls apart.  
 
                                                     
17
 Actants are defined not only by what they do (how they act) but also by the relationships with one another 
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If the actor-network is successful, the knowledge claim is accepted as ‘fact’ by those outside, 
controversies regarding its ‘truth’ are settled (Latour, 1987). In time, the ‘fact’ can be separated from 
the network that built it and it becomes a ‘black-box’. Because of this separation, knowledge 
regarding how the ‘fact’ was built, and the networks that built it, becomes unknown and it is difficult 
to question the validity of the ‘fact’, by re-opening the black-box and recreating the network (Latour, 
2005). Robson (1991) in his research of accounting standards observed that they became “black-
boxed”. Controversies were settled, the standards were accepted and the network which built them 
(and the controversies themselves) disappeared (for discussion of the concept of a black box see Jones 
& Dugdale, 2002; Alcouffe, et al., 2008; MacKenzie, 2009). 
 
2.4.4  Limitations of Actor-Network Theory 
 
Questions have arisen in the literature regarding ANT’s ability to enable a suitably critical analysis of 
the studies in which it has been used (Alcadipani & Hassard, 2010). Concern has focussed in regard to 
Latour’s (2005) rejection of any external social context outside the Actor-Network being studied. As 
Walsham (1997) contends, the framework then has limited ability to describe how social structures 
affect the development of the Actor-Network. There has also been some debate regarding the 
application of the framework as researchers collect data within the case studies themselves, 
acknowledged not least by both Latour (2005) and Callon (2006). 
 
Because there is considered to be no external society in which the Actor-Network is embedded, it is 
contended that the researcher cannot explore power relations in the analysis undertaken. Doolin and 
Lowe (2002) state that, to many critical theorists, tension within social interaction is derived from pre-
existing and pre-determined social structures. Such tension and power relations are not considered 
relevant within ANT research as they are considered to distort or obscure the real interests of 
organisational participants (Callon & Law, 1982; p. 622). It has been also been argued that the 
framework’s failure to acknowledge the existence of political and social structures external to the 
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network leads to it being unable to examine any politics and bias amongst actors. As negotiations to 
formulate the network take place, decisions are made between who is to be included or excluded from 
the network. Such decisions may be made having regard to previous experiences and biases. The 
framework does not highlight ethical or moral implications of such choices, because it does not take 
into account previous experiences (Walsham, 1997). The framework explores who is within the 
network, not who has remained outside. Sturman (2006) also notes that Latour’s rejection of the social 
fabric of society will not take into account the lack of females or people of colour within the Actor-
Network under investigation: 
…this multivocal arrangement of humans and non-humans assumes a symmetry that 
does not take into account the asymmetrical formation of social categories such as 
gender and race (Sturman, 2006; p.182). 
 
Cooper (2008) also expressed concern that the Actor-Network theory does not critically analyse the 
networks that are formed and developed. He considers that ANT is not able to question which hybrids 
(networks composed of both human and technology) are of greater value than the alternatives. He 
argues that when critically considering scientific development in particular and development in 
general, it is important to question whether such development is socially desirable from a value-driven 
viewpoint. He contends that ANT accepts such development without critical analysis and is unable to 
consider ethical questions and challenge possibly undesirable social transformations. 
 
When considering the use of ANT as a framework in case study research, Miller (1997) expressed 
concern regarding the difficulty in deciding who to include (and consequently exclude) within the 
boundaries of the study: 
…we have to know who to speak to in the first instance, which meeting to attend, who to 
call on the telephone, who to email and who to ask for an interview? (Miller, 1997; p. 
363). 
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Walsham (1997) also noted there was a difficulty understanding which actors to follow as the study 
progressed, the network is developed or uncovered, and the choice of actors to involve in the study 
increased. ANT studies require the researcher to ‘follow’ the actors, not necessarily in a physical 
sense, but rather tracing their activity within the network. Who the researchers follow and how that 
decision is made is problematic. Maclean and Hassard (2004) considered controversies that have 
arisen as researchers make decisions as to which actors (and other networks) to include or exclude 
when undertaking a study. Bloomfield and Vurdubakis’ (1999) discussion of the problem of who to 
include in a study and when to stop the list of possible actors, note Latour’s (1986) expectation that 
the researcher “will make a list, no matter how long” (Latour, 1986, 258). As Miller (1997) points out, 
the researcher would have no idea where to stop. All research is constrained by financial resources 
and time, making it impossible to follow every actor who may be involved within the Actor-Network. 
This poses a problem methodologically as action may be missed, and actors ignored. Latour (2005) 
himself noted that action can be taking place elsewhere and can be missed by the researcher, who is in 
the wrong place, at the wrong time. “[C]rucial events have taken place, just next door, just a minute 
before, just when we had left” (Latour, 2005; p.123). Missing actors and action may lead to the 
researcher’s inability to understand the network, providing “an incomplete or misleading research 
story” (Lowe, 2001b, p. 346). 
 
Despite the weaknesses considered above, ANT provides the researcher with the framework to 
consider how the technical affects the activities of the humans involved in the accounting network 
build to calculate carbon emissions. As Lowe (2001b) points out: 
The combination of limited human capacities and the complexity of any real world 
situation ensure that any research activity is necessarily frail and always subject to 
errors of interpretation and comprehension. Following non-human actants was useful in 
providing the researcher with a clarity of understanding in interview situations (Lowe, 
2001b; p. 347). 
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The present research will also include documentary evidence in the analysis. This can enable 
researchers to understand some of the power effects within relationships. Qu and Cooper (2011) 
included in their data collection, not only interviews, but also “various internal documents including 
training materials, project templates, proposals and reports, and email correspondence with clients” 
(p. 347). They argue that the ability to analyse these internal documents enabled them to identify “the 
power effects… in making applicable ideas about performance indicators and management”. 
Documentary evidence is stable and can be used by researchers to uncover attempts to control others 
and control resources, as documents are used by actors to persuade, to classify possible objectives and 
outcomes of the actor-network that is being investigated. 
 
2.4.5 Conclusion 
 
An Actor-Network is built to produce the “fact”, in this research represented by the number of CO2-e 
that an organisation produces due to its activities. It is purported that this network, within the 
organisation, consists of both human and non-human elements, some of which can be found outside 
the organisational borders. This thesis argues that primary actors, those who are charged with the task 
to account for GHG emissions within the organisation, construct their networks through the four step 
(not necessarily linear) process suggested by Callon (1986).  This process is presented as a linear 
progression in order to better articulate the building of the Actor-Network; however, changes can take 
place in the network in a more chaotic fashion as Becker, et al. (2013) explain: 
In reality, the ordering and shape of the four moments is less organised and messier than 
their chronological description may suggest here, and thus the moments may also 
overlap (Becker, et al., 2013; p. 3). 
 
Alcouffe et al. (2008) found that the development of a network was complicated and included a 
number of iterations as different actors reacted in different ways to overcome, change or move 
forward towards their goal:  
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ANT regards the development of any innovation more like a complex process with 
multiple, cumulative and conjunctive progressions of convergent, parallel and divergent 
activities rather than a linear, sequential model (Alcouffe, et al., 2008; p. 3). 
 
Callon’s (1986) four step process consists of problematization, interessement, enrolment and 
mobilization. These steps are used in the present study as a conceptual framework as follows: 
1. Actors have to understand the problem (problematization). Questions the primary 
actor may have included: 
 What is the information required for the report 
 What are GHG emissions?  
 Which gasses are included and which are not?  
 How are they changed from GHGs to CO2-e?  
 Where is the information required, where is it kept, how is it accessed? 
 Who (or what technology) can assist? 
2. The primary actor will need to organise the Actor-Network, designing the network 
and negotiating with others to account for GHG emissions (interessement). To design 
the network, the primary actor will need to understand the answers to the above 
questions. 
3. The Actor-Network comes together, built by the primary actor. People accept their 
roles and co-operate, providing the requested information in the requested format. 
Humans and non-humans (technology) are enrolled (enrolment). 
4. Information flows and the report is produced. The report is sent to the stakeholders, 
the users of the report who judge it to be sufficient or otherwise (mobilization). 
 
Using ANT as a theoretical framework, the project will uncover how the different networks are built. 
The two case studies are a large organisation that is legally required to report and another which 
reports voluntarily. The four step process, undertaken within in each organisation, will be compared 
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and contrasted to provide a deeper understanding of how these organisations change their processes 
and procedures to account for GHGs. 
 
As previously mentioned, ANT has been used in management accounting literature. The next section 
explores the more widely cited literature utilising ANT and analyses ANT’s use within the research as 
a theoretical framework.  
 
2.5  Studies in management accounting using Actor-Network 
Theory  
 
2.5.1  Introduction 
 
This framework is not new to the study of management accounting change. ANT has been applied to 
a variety of accounting issues and settings, such as the introduction of new costing systems within 
public sector organisations, especially, hospitals (see, for instance, Preston, et al., 1992; Chua, 1995; 
Lowe, 2001a, 2001b, 2001c; Andon, et al., 2007; Christensen & Skærbæk, 2010). These studies have 
used as their case setting a specific organisation (or section of an organisation). However, this theory 
has also been applied to wider controversies in the accounting world that transcend a specific 
institutional setting. For example, analysis of the study of the genesis of accounting standard setting in 
the UK (Robson, 1991; Jeppesen, 2012), the dominance of quantification in accounting (Robson, 
1992), the embedding of activity-based costing in practice (Jones & Dugdale, 2002; Alcouffe, et al., 
2008) and the development of intellectual capital (Mouritsen, et al., 2001; Cuganesan, et al., 2007; 
Murthy & Mouritsen, 2010) to name just a few. ANT has been used to explain how new networks 
have evolved to produce and support different kinds of accounting and the production of accounting 
numbers. 
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Actor-Networks, according to the theoretical framework developed by Latour (1987), Callon (1986) 
and Law (1986), consist of actors (both human and non-human) coming together to produce a 
knowledge fact. It is ontologically relativist. Within the management accounting context, Actor-
Networks consist of people and technology working together to produce accounting numbers 
(Robson, 1991). In the accounting literature, there has been debate regarding explanations of 
networks, including who (or what) is, or is not, included and where the boundary of the network may 
lie. The following section considers how accounting literature has considered these issues. 
 
2.5.2 Actors from the external environment 
 
McLean and Hassard (2004) have argued that ANT does not consider the “broader social issues that 
influence the local” (p. 507). Reed (1995) also argued that ANT tends to: 
concentrate on how things get done, to the virtual exclusion of the various ways in which 
institutionalized structures shape and modify the process of social interaction and the 
socio-material practices through which it is accomplished (p. 332, as cited in McLean & 
Hassard, 2004 p. 508).  
 
Latour (1991, p. 118) countered this criticism by contending that the 'macro-structure' of society is 
made up of the same basic connections as the ‘micro-structure’, and thus can be examined in much 
the same way:  
It’s not that there are a macro-sociology and a micro-sociology, but that there are two 
different ways of envisaging the macro-micro relationship: the first one builds a series of 
Russian Matryoshka dolls – the small is being enclosed, the big is enclosing; and the 
second deploys connections – the small is being unconnected, the big one is to be 
attached (Latour, 2005; p. 180).  
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Latour (2005) also contended that the ‘macro-structure’ is a larger network that can be connected to 
the actor in the same way as other networks and actors. He explained that this is why the term “actor-
network” is hyphenated, actors are not only actors as individuals, but also represent the larger 
networks behind them. Law (1992) also refused to make any distinction between the macro and the 
micro-social. If the wider networks of the macro-social are unproblematic at any time, they are 
perceived to be much simpler by actors outside that network. It is not obvious to those outside the 
network of the macro-social who or what constitutes that network, nor is it relevant at that time to the 
actor. Whilst in the longer term the larger network may be made visible by degeneration
18
, its stability 
renders it invisible. 
 
Certainly in much of the accounting research to date there has been a heavy focus on the activities 
within an organisation (see, for example, Ezzamel, 1994; Chua, 1995; Qu & Cooper, 2011). How does 
the organisation exist and how can the researcher conceptualise it if, according to Latour (2005), 
society does not exist “out there” (see the discussion in section 2.4)? The organisation cannot exist, 
according to Latour’s concept of the social that does not exist separate to the actors who create it. The 
organisation can be seen as a heterogeneous actor-network, like any other, formed over time through 
problematization, interessement, enrolment and mobilization. For many actors within that 
organisation, its existence is unproblematic, represented by spokespersons at a higher management 
level, its stability rendering the network invisible as such to the actors.  
 
 
 
 
                                                     
18
 This term was used by Law (2003) to describe how networks are not always stable, and over time can fall 
apart, the separate elements, previously taken for granted, becoming separate and visible to the observer. 
Law uses the example of a television – if it is in working order one sees simply a television. If it ceases to work 
one becomes aware of television repair men, circuits, spare parts and aerials; all of which make up a working 
television.  
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However, researchers have also often sought to contextualise the exogenous environment, when the 
wider network of the macro-social is perceived to be failing and, therefore, visible
19
. For example, 
Preston et al. (1992) in their case study of potential accounting reforms to the British National Health 
System (NHS) stated: 
There are a number of discursive conditions out of which emerged the possibility of 
management budgeting. Two sets of discourses seem to have been particularly 
significant. Firstly, beginning in the 1970s, and intensified after the election of the 
Thatcher government in 1979, influential diagnoses of the relative underperformance of 
the British economy were associated with a concern about the level of state expenditures 
and doubts about the feasibility and/or desirability of satisfying the demands for welfare 
(including health and education) through public funding … The NHS was increasingly 
characterized as being a major contributor to this growing burden despite its "sacred 
cow" status. Secondly, there has been considerable debate, almost throughout the history 
of the NHS, about mechanisms to "improve efficiency" through reorganizations and 
changed managerial practices (Preston et al., 1992; p. 568).  
 
Briers and Chua (2001) focused on a range of actors in their study of a manufacturing strategic 
business unit including so-called cosmopolitan actors which they defined as “global actors in the 
sense that they are adept at penetrating spatial and cultural boundaries” (p. 241). In placing a heavy 
emphasis on these global actors in their analysis, Briers and Chua (2001) not only extended the use of 
ANT within the accounting field but they considered the influence of the external environment to a 
much greater extent than had been achieved before.  
 
As a final example, Jones and Dugdale (2002) went to considerable lengths to portray the dynamic 
international environment that resulted in the rising popularity of activity-based costing. They 
documented the Harvard list of allies that supported the new technology and the various companies 
globally (John Deere and Hewlett-Packard in the US, Siemens in Germany and Ericsson in Sweden to 
                                                     
19
 See previous footnote. 
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name a few) that helped champion its use. However, one needs to recognise that given the subject 
matter of Jones and Dugdale (2002) it would have been difficult if not impossible to have ignored the 
diverse forces contributing to the activity based accounting “bandwagon” (p. 121).  
 
Overall, it would seem that due consideration of the exogenous environment and how it impacts on 
accounting controversies at an institutional level has been prevalent in some, but not all, studies to 
date. Organisations are not isolated. Accounting for greenhouse gas emissions is mandated by law 
(NGERs, 2007) and the legislation includes prescriptive information regarding what emissions are 
included or excluded and in what form the report should take. How the actors within organisations 
understand what constitutes a CO2-e and how this is calculated and represented is information that 
may not be found within internal networks. The macro-social and mega-actors will play a part in the 
networks as they are built. 
 
2.5.3  People and technology working together 
 
There has been some discussion in the literature regarding the inclusion of (or lack of) technology 
within studies using ANT as a framework. Lowe (2001b) sought to give due prominence to the non-
human elements of a network on the basis that “the emphasis of the existing accounting literature … 
that has borrowed from ANT has tended to be on networks of human actors” (p. 347). It is interesting 
to contrast this viewpoint with that of Chua (1995) who unapologetically placed human actors at the 
forefront of her scrutiny:  
… unlike the work of Latour and Callon, this paper does not present inanimate objects 
such as computer software or hardware as actors which are identical to human agents 
(compare Callon, 1986). To do so reifies machines and technologies in a way which 
detracts from the purposive activities of their designers. It is people who make up 
accounting numbers in specific ways to try and achieve certain objectives. Software, by 
contrast, has neither interest nor agency (Chua, 1995; p. 117). 
74 
 
 
Lowe (2001b), in citing Lee and Hassard (1999), contended that a faithful representation of ANT 
“rejects any sundering of human and non-human” (p. 392). Bloomfield and Vurdubakis (1997) 
suggest that information technology is a means “for the storage, manipulation, transmission and (re-
presentation) of information – part of the ‘basic stuff’ the world is made of” (p. 645), noting the active 
role for technologies as a means of surveillance and control and enforcing particular means of action. 
Beaubien (2013), after undertaking a longitudinal study of a North American financial organisation, 
concluded that: 
The actions of individuals in the work place evolve and adjust in light of changes in both 
technology (ERP) and control systems, and as such control systems cannot be studied in 
the absence of the ERP which communicate their procedures and the individuals who 
enact and are subject to their rules (Beaubien, 2013; p. 68). 
 
Advocates of ANT argue that society as it is today cannot exist without the non-human – all the 
technology, buildings, texts we use daily – and therefore the latter cannot be ignored. As Law (1992) 
succinctly stated: “If these materials were to disappear then so too would what we sometimes call the 
social order” (p. 3). Faithfulness to this symmetry is arguably a central tenet to ANT and any possible 
departure from this requires a strong rationale, but it is important to understand the concept of 
symmetry as conceived by Latour. In recent times, Latour (2005) has attempted to directly address the 
symmetry debate in ANT:  
ANT is not, I repeat is not, the establishment of some absurd ‘symmetry between humans 
and non-humans’. To be symmetric, for us, simply means not to impose a priori some 
spurious asymmetry among human intentional action and a material world of causal 
relations. There are divisions one should never try to bypass, to go beyond, to try to 
overcome dialectically. They should rather be ignored and left to their own devices, like 
a once formidable castle now in ruins (Latour, 2005; p. 76) [emphasis in the original]. 
and: 
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This is the reason why I have abandoned most of the geometrical metaphor about the 
principle of symmetry when I realized that readers concluded from it that nature and 
society had to be ‘maintained together’ so as to study ‘symmetrically’, ‘objects’ and 
subjects, ‘non-humans’ and ‘humans’. But what I had in mind was not and, but neither: a 
joint dissolution of both collectors. The last thing I wanted was to give nature and society 
a new lease on life through symmetry (Latour, 2005; p. 76) [emphasis in the original].  
 
Latour (2005) cautions against endeavouring to create a picture that does not reflect the realities of 
nature by concentrating so heavily on non-humans that the study no longer reflects reality. It is due 
consideration and recognition of the non-human and human actors in networks and their inter-
connectedness that he appears to be seeking in future ANT-inspired research  
 
Specifically in reference to the accounting literature, there seems to have been divergent emphases on 
the role of machines and other non-human actors. Many of the accounting studies to date using ANT 
appear to have emphasised the social over the machine in studying networks. Mouritsen, et al. (2001) 
in examining Intellectual Capital Statements focused heavily on managers’ manipulation of these 
statements for their personal gain: “…knowledge and power are related and the interest in knowledge 
derives from managers’ interest in controlling organisational arrangements” (p. 759) and “the 
intellectual capital statement allows managers to ask such questions [as whether organisational 
activities are sensible or on the correct track etc.] about the resource base of the firm” (p. 759).  
 
An example of a study that granted a high status to machines was Lowe (2001b): 
The researcher examined reports; on nursing wards; the biochemistry laboratory and 
radiology as part of a research process designed to unravel the workings of these 
systems. Some of this meant going beyond the reports by building spreadsheet models of 
the costing and patient data in order to understand how the data were being manipulated 
to produce the inscriptions of patient costs (Lowe, 2001; p. 343).  
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Similarly, Robson (1992) with his focus on accounting inscriptions as “writing, recording, drawing, 
tabulating” (p. 689) placed the non-human factor at the forefront. Cuganesan and Lee (2006) also 
stressed the technological aspects of a procurement network. Conversely, studies such as Ezzamel 
(1994) had a sociological emphasis.  
 
Given the seemingly contrasting emphases evident in the accounting literature, a key consideration is 
whether it can be assumes a priori that the human drives the non-human to build society as it is today 
(Law, 1992, p. 3). Law (1992) argued that “to say that there is no fundamental difference between 
people and objects is an analytical stance” (p. 4), not an ethical or moral stance. People are influenced 
and shaped by their interaction with the non-human; their social world shaped by a heterogeneous 
network of tools and other materials. Latour (2005) provided an example of how the introduction of 
the television remote control fundamentally altered the viewing habits of consumers. Suddenly, they 
were far more likely to change channels than previously and advertisers and television networks had 
to change the way they scheduled programs and advertisements. An inanimate object drastically 
changed everything in the television world and its presence and impact could not be ignored. It 
follows that ANT should not grant privilege to either the human or the non-human, it requires an open 
mind and that no assumptions should be made by the researcher regarding who or what is the driver, 
analysing the network as it exists. By admitting the non-human to the network as an actor, the 
researcher is able to expose the effect that each actor has on another, without making preconceived 
assumptions as to their relationship.  
 
Modern accounting is heavily reliant on the availability of technology, especially in the form of 
computer hardware and software. Jones and Dugdale (2002) noted the importance of available 
software solutions when management made decisions in regard to activity based software. Lowe 
(2001b) stressed the role of non-human actors: “What ANT offers is a different view of social reality 
in which nonhuman actants are of particular significance” (p. 344). Bürkland, Mouritsen, and  Loova 
(2010) emphasised the importance of technology in an enterprise resource planning system. Chua’s 
(1995) study of a hospital case mix system does not mention how difficult it was to collect the data 
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the system required for its reports, nor the possible costs of the development of such a system, and 
how that may have affected possible controversies. It seems reasonable to assume that the availability, 
cost and comprehensibility of computer reporting processes are important aspects of the decision 
making processes within the organisational context. It follows from the above discussion that future 
accounting research using ANT needs to be careful not to devalue the non-human elements relative to 
the human.  
 
Accounting for emissions is a relatively new area in management accounting systems. As previously 
noted in Section 2.3.4, legacy systems have an impact upon new processes and procedures. It can also 
be noted that how organisations account for their GHG emissions, what technology is available to 
measure emissions and what software they use to collate the data may affect the overall design of the 
relevant accounting system and the process and procedures which have been put in place within the 
organisation. Human actors will need to overcome these problems to create new processes and 
procedures to produce the report. 
 
2.5.4 Building the network, boundaries and actors 
 
In many cases in the literature there is little discussion of the basis on which actors were included or 
excluded or even specific identification of who the key actors appear to be. This criticism (see, for 
example Strathern, 1996; Miller, 1997; Bloomfield & Vurdubakis, 1999) relates to the decision about 
which actors to include and to exclude in ANT studies, where the boundary of the network is deemed 
to be. An analysis of many accounting studies to date using ANT suggests that the process of 
identification of actors to be included or excluded in the research design is not elucidated in any 
detail. The result is that this process may, perhaps unjustly, appear to be somewhat arbitrary.  
 
An example of this would be Robson (1991). This paper made a major contribution by introducing the 
accounting literature to Latour’s work. His analysis of the origins of the standard setting program in 
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the UK in the 1960s did not explain how actors were included or excluded in the network described. 
Similarly, Preston et al. (1992) in their fascinating account of reforms to the hospital budgeting 
systems of the British National Health Service provided little insight into their processes of actor 
identification other than to say “we mapped networks of resource, support and use, both historically 
and across conventional boundaries, in order to examine the multiplicity of people involved in the 
fabrication process” (p. 567). While the authors made a major contribution to the accounting literature 
through their account of fabrication and how interests may shift through this process, their 
conclusions are understandably limited by the difficulty in identifying and studying the numerous 
actors involved, “we can reasonably argue that many sceptics are won over” (p. 575) and “Despite all 
the elaborate fabrications, in this case management budgeting does not become an established fact” 
(p. 589).  
 
Despite the tendency for studies in accounting to provide a cursory explanation of the actor selection 
process, there are some notable exceptions. For example, Briers and Chua (2001) directly identified in 
detail who the actors were in their case analysis of the implementation of activity based costing by the 
manufacturing strategic business unit of a large Australian mining company. They even demarcated 
between so-called cosmopolitan and local actors. Similarly, Lowe (2001b) noted in his study of the 
application of a casemix accounting system in a large regional New Zealand health provider: 
A critical aspect of the research process involved the imperative to follow the actors and 
identify the extent of the networks built up … The researcher tried to carry this off by 
“making the list” of actors, however long and heterogeneous (Lowe, 2001; p. 346). 
 
The above analysis points to key application issues with ANT, namely, that the boundaries of the 
project are rarely given and knowable. It is thus left to the discretion of the researcher to select the 
paths he/she wishes to follow (including which actors) and to choose those that will be ignored. As an 
example of this dilemma in the accounting literature, Chua (1995) chose a specific date as the cut-off 
point for her hospital case study because this represented the point where a first run of the costing 
model had occurred while acknowledging that “…at this point, the results produced were still 
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regarded as preliminary” (p. 118). The implication of this limitation is that it is possible (without 
casting any aspersions on the studies referred to above) that the investigator may not succeed in 
comprehending the network and may thus produce “…an incomplete or misleading research story” 
(Lowe, 2001b; p. 346)  
 
The above discussion also raises the question of how one selects objects, machines or artefacts to be 
included in the network. Bloomfield and Vurdubakis (1999; p. 7) suggested that while the researcher 
must attempt to remain impartial and to consider all possible actors, ultimately the process of 
selecting appropriate actors to study is dependent on suppositions about what actors exist and their 
relative positions within possible networks. As Preston et al. (1992) pointed out; there are numerous 
heterogeneous actors that affect accounting choices. Lowe (2001b) considered it important to reflect 
upon all who may be involved. Also it should be noted that networks continue to evolve and translate 
as some actors join and others leave. ANT, because it requires the researcher to begin without 
preconceived notions of roles, responsibilities and boundaries, allows him or her to include actors 
within the study without any predetermined criteria, such as employment within an organisation. As 
Joannides and Berland (2013) explain: 
[D]efining a network’s boundaries in space or time is an arbitrary decision… such 
arbitrariness can prove to be beneficial, for network boundaries are characterised by a 
certain amount of vagueness. Arbitrary interim frontiers enable us to overcome 
traditional epistemological boundaries. If the study eventually follows how the so-defined 
network has evolved and revolved from this spatial or temporal starting point 
arbitrariness can be applied (Joannidès & Berland, 2013; p. 518) 
 
Accounting for carbon emissions is a new activity, requiring new procedures and processes. To 
understand the problem and build the network, actors would need to look outside the organisation to 
the mega-actors and their spokesperson. To understand the network, one will need to explore actors 
external to the organisation. However, it must be conceded that as one cannot follow actors 
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everywhere (Latour, 2005), the researcher must ultimately engage in a “practice of ordering, sorting 
and selection” (McLean & Hassard, 2004; p. 500)  
 
As Chua (1995) noted in her research into cost allocations that the network, and its resulting 
production, may be explained as the outcome of interests that are tied together. This research provides 
an excellent example regarding how ANT can highlight translation, that is, innovators coming 
together in mutual interest to create a network that is worth building and defending. As Chua (1995) 
emphasised: 
People persisted with the Model not because they knew with great certainty that, 
compared with rival technologies, it gave closer approximations to reality, but because 
they decided that the numbers generated were consistent/factual enough to hold together 
diverse purposes (Chua, 1995; p. 138). 
 
The network developed by actors to account for carbon may not be considered the “best” model; 
however it is possible that the actors will persist with it, because it is in their mutual benefit to do so. 
 
2.5.5  ANT and GHG emissions reporting 
 
ANT has been widely used in the literature to understand how processes and procedures are changed 
to produce new information within an organisation. Primary actors will build the network utilising 
other actors, both human and technology, whom they consider will assist them in achieving their 
goals. It should be noted that ANT is relativist. Society is not deemed to exist outside the Actor-
Network and the concept of an organisation is not considered when the researcher is following the 
action. Therefore, to uncover the network, the researcher should explore both human and non-human 
spheres and venture beyond organisational boundaries, if necessary. At the same time, all research is 
finite in both resources and time, and it is not humanly possible to continue data collection until all is 
known. When using ANT as a theoretical framework, to enable a complete understanding of the 
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research project, the researcher should clearly enunciate and explain the decisions made when 
describing the Actor-Network. 
 
As can be seen, accounting within an organisation requires an Actor-Network of both humans and 
technology as actors, to produce accounting inscriptions for decision-making. These actors do not 
only belong within the organisation. When considering how the Actor-Network is built to account for 
GHG emissions the actors may be human or non-human. Within the organisation, the principal actor 
may call upon other employees to assist in the collection and collation of data to account for the 
emissions. The data may be already stored within an existing accounting system, either within paper 
records or already collated within a technological system. New software may be introduced, which 
may (or may not) have a problem integrating with a legacy system. External actors may play a role in 
understanding the problem or in designing the system. These actors: internal; external; software and 
hardware, may be different in the differing case studies. This study will follow the actors as they act, 
whoever, whatever or wherever they are.  
 
2.6  Conclusion 
 
Management accounting change is a continuing area of interest in the literature (Scapens, 2010). 
There has been some discussion regarding what is actually ‘change’ and what is not (Quattrone & 
Hopper, 2001). Some changes can be all encompassing due to a change in ownership (Yazdifar, et al., 
2008) or privatisation (Tsamenyi, et al., 2006) of the organisation, other changes are confined to 
specific sections of an organisation such as a changing budget process (see for instance Ezzamel, 
1994; Moll & Hoque, 2011) or performance management (such as Siti-Nabiha & Scapens, 2005; De 
Toni, et al., 2007).There have been case studies that have considered factors that have affected the 
implementation of accounting change (including Eldenburg, et al., 2010; Hyvönen & Järvinein, 2011).  
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The first aim of this study is, as the business environment changes and organisations move towards a 
carbon constrained economy, to understand how the management accounting system may be required 
to change also. The requirement to account for GHG emissions requires new ways of using 
accounting activities and numbers, and this requires changes in management accounting practices 
(Hopwood, 1987). These new ways of accounting require the co-operation of both people (Andon, et 
al., 2007) and technology (De Toni, et al., 2007) so that the correct information is collected and 
collated to produce the GHG emissions report. The present study will also investigate what role 
management accountants play in the Actor-Network that is built to change the system 
  
This study will emphasise the complex interaction of these various actors (both human and non-
human) that together help bring about the necessary changes for measuring and reporting carbon 
emissions. The research approach will utilise Latour’s ANT (Callon, 1986; Law, 1986; Latour, 1987). 
ANT is a theoretical framework which examines the development and composition of knowledge 
networks, not bounded by any specific organisation, which are developed to produce new knowledge. 
ANT has been highly influential in studies of the discursive processes of accounting change across the 
past 20 years. Indeed, ANT has been applied to a variety of accounting issues and settings (see, for 
example: Preston, et al., 1992; Chua, 1995; Lowe, 2001c, 2001b, 2001a; Alcouffe, et al., 2008; 
Hyvönen, et al., 2008). Using ANT we can examine how those various actors, both human and non-
human, interplay to bring about the changes in accounting systems and processes within 
organisations. It would seem, then, that ANT is suitable as a theoretical framework within the 
accounting area where a group of actors, human and non-human, are seeking to collectively establish 
a “truth” which is yet to be widely accepted, through the exploitation of accounting as a tool.  
 
ANT provides a framework for studying and understanding the fabrication of a specific phenomenon 
through a process of “debate, dialogue and struggle” (Mouritsen, et al., 2001, p.736). Previous 
literature using this framework in an organisational context has confined itself to organisational 
boundaries and, frequently, to the human actors. It has frequently concentrated upon optional 
decision-making systems, where the Actor-Networks influence outcomes and debate the decision 
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usefulness of the new systems. The Actor-Networks in this research are composed of both humans 
and technology and may be situated internally or externally to the organisation. This research will 
uncover how an Actor-Network is built when outcomes are not optional and compare how this 
network has been built with one that has been built voluntarily under a strategic imperative. This will 
increase understanding of Actor-Networks, how they are built under differing circumstances and the 
influence of externalities on the Actor-Network and also how ANT enables the comparison and 
contrast of the two case studies 
 
The next chapter explains in detail the method for undertaking this project. 
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3 Method 
3.1  Introduction 
 
This study utilised a case study approach. Scapens (2010) in his editorial analysis of the articles 
published in Management Accounting Research between 2000 and 2009 noted that research which 
considers changing management accounting rules and routines commonly used case and field studies 
as a methodology. This methodology has been used extensively in the area of changing management 
accounting practices because case studies, using qualitative data, provide rich understandings of 
management and accounting processes within the context of organisations (Parker, 2012). Using case 
studies, researchers have explored accounting change (or its failure) in such varied industries as health 
care (Preston, et al., 1992; Chua, 1995; Lowe, 2001c), manufacturing (Scapens & Roberts, 1993), 
universities (Ezzamel, 1994), government departments (Sharma, Lawrence, & Nandan, 2004; Nandan, 
Alam, & Sharma, 2006; Christensen, 2007; Andon, 2012) and the financial industry (Morgan, 1988; 
Cobb, et al., 1995; Murthy & Mouritsen, 2010). Debate in recent years has included what constitutes 
routines and procedures in the accounting context and how those routines and procedures change over 
time (van der Steen, 2010). 
 
As outlined in Chapter 1, this research seeks to understand how management accounting systems are 
built or modified to account for carbon emissions within an organisation. The present study also seeks 
to explore whether there is a difference between the systems built to account for carbon when 
organisations are required to comply with legislative requirements and those that report them on a 
voluntary basis as part of the social and environmental strategy.  
 
This study takes the view that management accounting systems are composed of both people and 
technology, together forming networks through which information flows. Lowe (2001a) argues that 
our social world is increasingly mediated by expert systems and we engage with our wider social 
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environment through the information that they provide. This information, which consists of both 
numerical and non-numerical data, is collected from different sources and collated to form ‘facts’ that 
are used by decision-makers. Hence when an organisation is required to account for its GHG 
emissions, there must be a change (whether major or minor) in the rules and routines that make up the 
management accounting system to provide the new ‘facts’. These ‘facts’, in the case of GHG 
calculations, may be required for external reporting, either to the government under NGERS 
legislation and/or to stakeholders concerned with the environmental impact of the organisation’s 
activities. From this viewpoint ANT is an appropriate framework in which to explore how these new 
networks of people and technology are built. ANT acknowledges that not only people have agency, 
but, as a theoretical framework, also allows for the exploration of the role of technology in the 
networks’ development.  
 
The research will use the four step process developed by Callon (1986), theorising that the network is 
advanced by a process of ‘problematization’, ‘interessement’, ‘enrolment’ and ‘mobilization’ to 
uncover how these Actor-Networks are constructed. These four constructs, describing the building of 
Actor-Networks, have been previously used in accounting literature to understand this process 
(Ezzamel, 1994; Briers & Chua, 2001; Alcouffe, et al., 2008; Becker, et al., 2013). Accordingly they 
“hold great potential to increase our understanding of accounting’s role” in an organisational context 
(Lowe, 2001b). 
 
This chapter will outline the method taken for this study. It will discuss the philosophical stance taken 
and how that position underpins the aims of the research. The methodological approach will be 
explained and issues with that approach discussed. It will also provide detail of the planning of the 
research project. The chapter is composed as follows. The first section will discuss the purpose of the 
case study approach. The next section will explore the design of the case study. This will include three 
subsections which provide an explanation of the choice of cases, the choice of data required and how 
the research questions were developed. A section on the data which was to be collected will be 
86 
 
followed by an explanation of how the data was analysed. As in all research there are limitations to 
the study, and these are discussed in the next section. A final section concludes the chapter. 
 
3.2  The case study approach 
 
A case study approach is suitable in this research for a number of reasons. It is used when researchers 
wish to study a real-life event, in the context in which it is situated, especially when the boundaries 
between the phenomena under investigation and the context are unknown or blurred (Yin, 2009, p. 4). 
The focus of this research is upon the action taken to account for GHG emissions within 
organisations. Actors (those that act) combine with systems to collate data from different sources in 
order to produce a report which represents the total emissions. It will be argued that the boundary to 
the Actor-Network is blurred, those involved in the system’s development could be anywhere within 
the organisation, or found externally and therefore research using case studies is appropriate (Yin, 
2009). Creswell (2003) has also noted that case studies can be used to explore processes or events. 
This research seeks to discover what the process is to account for GHG emissions within an 
organisation. Case study research is appropriate to uncover how this process has taken place in situ. 
The choice of the case study method in this research was also to align the method with the research 
question. As Yin explains: 
“In general, case studies are the preferred strategy when ‘how’ or ‘what’ questions are 
being posed, when the investigator has little control over events, and when the focus is 
on a contemporary phenomenon within some real-life context (Yin, 2009, p. 2). 
 
A case study is therefore relevant, because this research has sought to understand ‘how’ this process 
has developed. Again there is the focus of a ‘real-life’ context. Case studies are undertaken to uncover 
what happens in people’s day to day experiences (Patton, 2002).  
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Case studies benefit by the prior development of theoretical propositions to guide data collection and 
analysis (Ahrens & Dent, 1998; Yin, 2009). As Yin explains “existing works may provide a rich 
theoretical framework for designing a case study’ (Yin, 2009; p. 29).  He recommends a theoretical 
structure so that the researcher is able to frame where the data collection should start and finish and 
what data should be included and excluded. Yin (2009) also advises that the theoretical outline 
provides a suitable framework that assists in the development of data collection and the data analysis 
in case studies. ANT (Callon, 1986; Law, 1986; Latour, 1987) was developed in the scientific context 
to explain how systems are built, using both people and technology (actors), forming a network to 
produce a knowledge ‘fact’. Accounting is similar to the physical sciences in a number of ways. It 
relies on numerical discourse, suggesting that there is greater representational and explanatory 
precision to be achieved through quantification (Robson, 1992; Patton, 2002). Both accounting and 
science present their practices as ‘neutral’, technical’ and the result of ‘professional endeavour’ 
(Robson, 1991). ANT espouses that ‘facts’ produced by science and accounting (Latour, 1987; 
Robson, 1991) are social constructions; hence accounting facts are not faithful representations of 
reality. Accounting facts are accepted because the people who have produced them decided that the 
numbers were “consistent/factual enough to hold together for diverse purposes” (Chua, 1995; p. 138). 
This research seeks to understand the interconnections between the people and technology used to 
produce accounting facts. ANT and the model of network development provided by Callon (1986) 
provides the case studies undertaken in this research with the structure necessary to collect the correct 
data and analyse it. This structure will also support the inter-case comparison (Yin, 2009). 
 
ANT has been chosen as a theoretical framework because the research questions are concerned with 
the activity of collecting and collating of information within an organisation to account for GHG 
emissions. ANT is considered an appropriate framework as it has previously been used to explain 
management accounting system change in a number of studies (see for instance: Chua, 1995; Briers & 
Chua, 2001; Lowe, 2001c; Pipan & Czarniawska, 2010). As previously argued, accounting within an 
organisation requires both people and technology. Contrary to a number of studies, technology does 
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not have a neutral and/or apolitical role in the organisation. Nor, as Baxter and Chua (2003) point out, 
is it divorced from the organisation’s social fabric: 
[M]anagement accounting technologies emerge as a potent and, in some cases, almost 
hegemonic aspect of organisational functioning. These technologies are not innocent. 
They may contribute to the overt opposition of interests in organisations and society 
(Baxter & Chua, 2003; p. 105) 
and  
[M]anagement accounting change is slow and arduous because its technologies are 
inseparable from the social fabric of an organisation (Baxter & Chua, 2003; p. 106) 
 
Lowe (2001a) reiterates this point; “management accounting is closely tied to the social effects of 
technical systems”, adding: 
“If the aim of management accounting research is closely tied to the social affects [sic] 
of technical systems then it follows that we ought to be particularly concerned to study 
these objectualized relationships” (Lowe, 2001a; p. 79) 
 
Technology has a role in management accounting change (or lack of it) and should be included when 
researching the management accounting system and its change. The choice of theoretical framework 
should include both people and the technology they utilise. ANT is able to undertake that role. 
 
This project not only considers the construction of Actor-Networks within a single case study, but 
compares and contrasts two case studies, in differing organisations. It uses the theoretical framework 
as outlined in the previous paragraph to analyse the data enables such the ‘cross case’ analysis. 
Because each case is analysed using the same structure, each case can be compared with others (Yin, 
2009). This “cross-case” analysis will provide a single set of conclusions based on the similarities and 
differences of each case study (Yin, 2009). Yin argues that the ability to compare and contrast case 
studies increases the robustness of the research.  
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Creswell (2007) states that researchers who choose to undertake a number of cases are motivated by 
“generalisability”, the ability to apply the findings of one study to other instances. Yin (2009) explains 
that, rather than seeking statistical generalisation, that is calculating frequencies, the researcher seeks 
to compare other data: 
“the mode of generalisation is analytic generalisation, in which a previously developed 
theory is used as a template with which to compare the empirical results of the case 
study (Yin, 2009, p 39, emphasis in the original)  
 
Cross case analysis has been used before in accounting case studies, such as those undertaken by 
Chenhall and Euske (2007), Alcouffe et al. (2008) and Becker et al.(2013). Chenhall and Euske 
(2007) chose two cases that were similar as they sought “to understand the impact of alternative 
implementation decisions made during the change process” (p. 602) during planned organisational 
change. Becker et al. compared the implementation of accrual based accounting on the identities of 
public sector accountants in two German states.  Alcouffe et al. (2008) examined the diffusion of 
management accounting innovations by following Activity Based Costing and an alternative costing 
method referred called the ‘Georges Perrin Method’ which had different outcomes in French 
organisations. Similarly to Alcouffe et al., the present study will utilise two different case studies. 
 
As previously highlighted this study will compare and contrast the results of each case study using 
ANT as a lens. Engels (2009) and Okereke (2007) have both acknowledged the need for more case 
studies of organisations to understand how companies integrate accounting for GHG emissions into 
their existing systems. This study will assist both researchers and practitioners to gain an insight into 
the internal dynamics of an organisation and how organisations react to the requirements to account 
for GHG emissions, by examining how and why different organisations choose differing (or similar) 
solutions to produce the resultant measure of GHG emissions.  
 
This research has chosen to examine the Actor-Networks in two different organisations. The first is a 
large organisation which is a heavy emitter and is required to report its emissions under the NGERS 
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legislation (2007). The second accounts for its emissions voluntarily as part of its strategic intent and 
perceived social responsibility. These case studies are designed to be contrasting, to uncover not only 
what is similar between the Actor-Networks, but also what is different between them. This multiple 
case study may better inform how differing business environments affect the formation and 
constitution of the Actor-Networks and how the management accounting systems are changed. 
According to Yin (2009) multiple cases studies can be undertaken to compare and contrast the results 
in this way, provided there is theory to underpin the research. The case studies are written individually 
and then cross-case conclusions can then be drawn. By undertaking two case studies and using the 
theoretical framework to evaluate the data, the framework becomes the vehicle which enables the 
researcher to compare and contrast the results.  
 
3.3  Case study research design 
 
This section will elucidate the project plan. The first sub-section will outline the reasoning behind the 
choice of each case. The second sub-section discusses the different sources of data that will be 
collected, including the choice of participants and documents for each organisation. The following 
sub-section will outline how the questions were formed for the semi structured interviews.  
 
3.3.1  Choice of cases 
 
The cases were selected to enable the comparison and contrast of the data. Cross case comparisons 
can provide the researcher with the ability to “address more directly the complexities and paradoxical 
elements of accounting practice” (Humphrey & Scapens, 1996). As explained in the previous section, 
a large emitter was studied, an organisation required to report its emissions, and a second organisation 
that voluntarily calculated and published its emissions. These case studies were deliberately chosen to 
provide a heterogeneous group of information-rich phenomena for examination. As Patton (2002) 
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explains, this technique requires the researcher to identify diverse characteristics for the sample cases. 
The cases were chosen to exhibit several characteristics that are different as follows: 
 One organisation is a for-profit commercial businesses and the other organisation 
reports on a voluntary business 
 One organisation is required to report its emissions and the other collates the 
information voluntarily 
 At the time of data collection, it was anticipated that, should the Carbon Pollution 
Reduction Scheme proposed by the Australian Government come to fruition, the 
heavy emitter would be required to take part in the cap-and-trade system. 
 
This cross-section was designed to produce a greater understanding of the similarities between the 
Actor-Network constructions within the organisations as well as to highlight any potentially differing 
impacts and approaches to dealing with the requirements to calculate their greenhouse gas emissions. 
As Patton (2002) explains 
Any common patterns that emerge from great variation are of particular interest and 
value in capturing the core experiences and central shared dimensions in a setting or 
phenomenon. (Patton, 2002; p. 235)  
 
The researcher and the supervisors of this thesis approached ten personal contacts to identify two 
organisations that exhibited the above characteristics. The personal contacts were able to advise as to 
appropriate sites and which persons within those organisations had been allocated the responsibility 
for accounting for GHG emissions. In each organisation, there existed a specific person who had been 
allocated the responsibility for accounting for the organisations GHG emissions (the primary actor). 
The two organisations were approached requesting access for the purposes of the study. After 
permission for access was given by the organisations’ appropriate level of authority, the initial 
interview was undertaken with this person. 
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Organisation 1: This organisation was a local government organisation situated in a sensitive natural 
environmental area. This organisation considered that its stakeholders were concerned about the 
environment and, as a result of that perception, has been involved for some years in reducing its 
environmental impact. As a result of this commitment, strategies were put in place to emphasise 
sustainability practices for not only the local government organisation itself, but also the region and 
the community which it serves. Environmental reports have been published by this local government 
organisation since 2004. Within the environmental report, the local government organisation included 
the total GHG emissions and how those emissions changed from previous years. At the time of 
collecting the data, unincorporated local government associations were not required to calculate their 
GHG emissions or to take part in the purchase and surrender of carbon permits. Present legislation, 
however, has included landfill as part of the GHG Emissions Trading Scheme and this may lead in the 
future to a liability for this local organisation
20
. Since this was not expected at the time interviews 
were undertaken and documents collected, this organisation is deemed to be a voluntary organisation. 
This organisation will be referred to as the ‘Council’ 
 
Organisation 2: The organisation chosen as the large, for-profit emitter produces electricity by 
burning coal and other fossil fuels. This organisation is one of the top ten emitters included in the 
2009 – 2010 NGERS report (DCCEE, 2010b). This company has been reporting to stakeholders 
regarding its environmental impact for over ten years. As part of its environmental focus, it has been 
active in searching for alternative energy sources with partners in academia. As an organisation that 
runs a coal fired power station, it will be required to purchase carbon permits under the current 
government legislation
21
. This organisation will be referred to as the Heavy Emitter. 
 
In many respects each organisation is different. They are different sizes in respect to employment and 
total revenue. They come from different industries. They have put in place a system to account for 
their carbon emissions. As previously explained, this choice of cases ensures that one case is required 
                                                     
20
 As previously discussed, the latest Australian government has planned to repeal the current GHG emissions 
legislation. 
21
 See previous footnote 
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to calculate its emissions by law (the Heavy Emitter) and one is not; that is it is calculated on a 
voluntary basis (the Council). One case is a for-profit commercial business (the Heavy Emitter) and 
one is a not-for-profit, local government organisation. The research will compare how the systems are 
developed and what actors are employed by the network, considering in what way these activities may 
have been affected by the above aspects. 
 
The next sub-section will discuss the kinds of data that were to be collected in each case and the 
rationale behind those choices. 
 
3.3.2  Data Collection Plan 
 
Patton (2002) describes applied research as “studies that test applications of basic theory and 
disciplinary knowledge to real-world problems” (p. 217, emphasis in the original). The present study 
is, under this definition, applied. Accounting for GHG emissions is a ‘real-world’ problem and the 
present study is applying ANT to the problem. Patton (2002) notes that research questions in applied 
research are “How” questions (p. 218).  Disciplinary knowledge needs to be included in the research 
in order for the project to answer the question (Patton, 2002, p.217). Part of the data collection 
included an understanding of how accounting for GHG emissions took place in the ‘real-world’. 
 
The study collected data from an organisation which was required to report its emissions to the 
Australian government under the NGERS. An understanding of the reporting requirements was 
necessary before any onsite study could take place. Hence, the first stage of the research was the 
examination of the online site of the DCCEE. As the case studies progressed, further investigation 
was required into previous systems used by both case studies to account for their GHG emissions
22
. 
Various emissions schemes were researched and understood by searching websites, downloading 
technical and other guides. This action was undertaken for two reasons. The first was to overcome a 
                                                     
22
 The Heavy Emitter was previously reporting under state schemes using an Australian system, the Council 
was calculating its emissions using a method supplied by the Cities for Climate Protection program 
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weakness of ANT as perceived by Collins and Yearly (1992). The second reason related to the 
importance of understanding the context of the changes to the management accounting system. 
 
In their article on the theory, Collins and Yearly (1992) clarified one of their concerns regarding this 
theoretical framework using Callon’s (1986) work on scallops, researchers and fishermen as an 
example. Callon’s paper discusses the failure of the scallops to co-operate with other members of the 
Actor-Network (the researchers and the fishermen). The scallops did not become attached to frames in 
the water and the fishermen were unable to farm them. As Callon (1986) expressed the action (or 
rather, lack of it) on behalf of the scallops: 
About a hundred [scallop] larvae gathered in nets off the coast of St. Brieuc were 
enough to convince the scientists that they reflect the behaviour of an uncountable 
number of their invisible and illusive brothers (Callon, 1986; pp. 15-16) 
 
However the early co-operation from the scallops was soon found to be short term: 
The [scallop] larvae detach themselves from the researchers’ project and a crowd of 
other actors carry them away. The scallops become dissidents. The larvae which 
complied are betrayed by those they were thought to represent. (Callon, 1986; p. 16) 
 
Collins and Yearley (1992) found this discussion which gave the scallops agency and appears to 
anthropomorphise them concerning and express their disquiet in the following manner:  
If we are really to enter scallop behaviour into our explanatory equations, then Callon 
must demonstrate his scientific credentials. He must show that he has a firm grip on the 
nature of scallops. There is not the slightest reason for us to accept his opinions on the 
nature of scallops if he is any less of a scallop scientist than the researchers he 
describes. (Collins & Yearley, 1992; p. 316) 
 
By examining the requirements and expectations of the Australian government and other programs 
already in use by the case study organisations and combining this material with previous knowledge 
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of accounting systems, the researcher obtained a deeper understanding of the problems that were 
faced by the organisations that were required to report their emissions (Patton, 2002). This deeper 
understanding enabled the researcher to demonstrate her ‘scientific credentials’ and speak for the 
accounting systems in play. 
 
The second reason such an understanding of the NGERS and other programs was important was to 
assist with the analysis of the Actor-Networks and to be able to reflect on whether, combined with the 
information supplied by the interview respondents, such networks were likely to have fully captured 
the data required to report their emissions.  
 
The second phase of data collection took take place within each organisation during 2010 and 2011. 
Within each case, the plan was to collect data from four different sources. The researcher would visit 
the differing sites to observe and gain an overview of the organisation’s activity; would attend 
meetings; interview individuals involved in the collection and collation of information, and undertake 
the compilation of both publicly available and private documents. Public documents were to be 
accessed by undertaking a search of the organisations websites and any news items that may appear in 
regard to the organisations’ GHG emissions. Private documents were to include any meeting minutes 
or reports from internal or external sources, where access was given. Using both interview data and 
documentary evidence is a frequent method of data collection when utilising ANT (see, for instance, 
Chua, 1995; Lowe & Koh, 2007; Alcouffe, et al., 2008; Becker, et al., 2013) It should be noted that, 
while the intention was to attend meetings, no meetings took place in any organisation during the 
period of the research. This will be discussed in further detail in the results section of this thesis.  
 
3.3.3 Interview preparation 
 
Semi-structured interviews were to be conducted in each organisation. The questions were designed 
based on the initial data collected from the DCCEE regarding the level of detail required for the 
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report, a review of the literature and the theoretical framework (ANT).They were informed by the 
literature (Patton, 2002; Yin, 2003; Bouten & Hoozée, 2013) and broadly structured around the topics 
of the study (Beaubien, 2013). Beginning with the themes derived from Callon’s (1986) conceptual 
framework of problematization, interessement, enrolment and mobilization and considering the 
requirements of the DCCEE, the researcher and the supervisors developed a series of questions. The 
questions underwent a process of development between the supervisors and the researcher before 
being presented to four colleagues for further comment and refinement to ensure that they covered the 
aims of the research and would produce data that would add insight into the research questions.  
 
The questions were also refined iteratively to ensure that, not only were all relevant topics were 
covered in sufficient depth, but also to ensure that they were phrased in an unambiguous manner. The 
questions were worded in a manner suitable to the participant’s characteristics (for instance in 
accordance with their position within the organisation and the Actor-Network) to enhance the 
researcher’s ability to obtain the best response. Since the research sought to obtain information from 
participants at differing levels of the organisation, it was anticipated that some respondents may have 
no information to give for a specific question. For instance, it was not expected that those persons 
whose purpose within the network was to supply data would have any information regarding the 
answer to Question 10 (see Appendix A) which considers “the different options that were available to 
the organisation to enable the changes in the system to account for climate change”. All questions 
were open ended, enabling respondents to answer as they saw fit. The interview schedule can be 
found in Appendix B. 
 
3.4 Data collection  
 
In all cases except one, prior to each interview, each participant was contacted by phone. In the case 
of the Heavy Emitter, the initial contact was via the chief financial officer, who was not the primary 
actor, but was the point of contact. During the pre-interview phone conversation, a brief explanation 
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of the project was given. Details included how the contact was sourced (for instance, their name was 
given by the primary actor), the purpose of the research and a request for an interview time. After 
arranging a mutually convenient time for an interview, a confirmatory email was sent, attached to 
which were a document giving details of the research, the ethics approval form and the interview 
schedule. This enabled the respondents to be prepared and allowed them time to find further 
information in relation to the research aims and questions, such as “having documents, reports etc. on 
hand” (Baxter & Chua, 1998; p. 75) which increased the detail available for each participant and 
enabled the participants to offer those documents to the researcher. 
  
As explained in Section 3.3.1, initial interviews took place with the person within the organisation 
who had been assigned to develop a system to account for the organisation’s carbon emissions (the 
principal actor). All initial interviews were face-to-face in the interviewee’s place of work. In the case 
of the heavy emitter and the council, the principal actors were interviewed more than once, three 
times for the Heavy Emitter and four times for the Council. A snowball sampling technique (Patton, 
2002; p. 237) was used to find further participants. At the end of the interview, the principal actors 
were asked to name those who assisted them in building the network. This information was then used 
as a source for further participants. In the case of the Heavy Emitter, subsequent interviews were 
made by phone as it was not possible to organise times for face-to-face interviews, due to the 
constraints of travel and the availability of the participants. Interviews for the Council were all face to 
face.  
 
The initial interviews with the principal actors of each case study took place within the organisations’ 
principal operational site. During the site visit, the researcher toured the facility and was able to 
observe the overall activity of each organisation. The general site layout gave an understanding of the 
size of the operation, what activities took place in the area and a general understanding of the 
organisational context. A periodical search of the web was undertaken to illuminate further the 
organisational context in which the Actor-Networks were built. This was to add to the rich data 
required to present a life-like and recognisable context (Ahrens & Dent, 1998). 
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The interviews were recorded whenever permission was given. Notes were also taken during the 
interviews. The recordings were transcribed and returned to the participants for comment and any 
corrections the participants wished to make. One transcript was returned with minor corrections. One 
interviewee did not give permission to have the interview taped. In this interview, notes were taken 
during and immediately after the interview. The notes were transcribed within twenty four hours and 
returned to the interviewee for comment. No corrections were received.  
 
3.5 Method of analysis 
“What is it that sensitizes researchers to the kinds of data that may be potentially 
significant over the duration of their research project? It is the research questions” 
(Baxter & Chua, 2003; p. 73) 
 
Accordingly the choice of techniques used to analyse the data should be driven by the research 
questions. The first aim and the associated research questions seek to understand how organisations 
produce the report to account for their GHG emissions. Qualitative research and case studies draw 
attention to “how” such changes take place, uncovering important characteristics and issues from 
within a real-life context leading to an understanding of management accounting systems and their 
surrounding contexts (Parker, 2012). The analysis must uncover “how” the changes take place. The 
second aim and associated research questions seek to uncover the role of management accountants in 
the system change, comparing the role of the accountants with others. These questions indicate the 
substantive aspects which wait to be discovered in the data. The use of sensitising themes, categories 
taken from social theory (Patton, 2002; p. 456) will provide the framework to uncover these 
substantive aspects. As the analysis progresses, the present study will achieve its third aim and 
associated questions, how well ANT fulfils this role. 
 
 
99 
 
The interviews transcripts and private documents were analysed using the four step process proposed 
by Callon (1986) to understand how the Actor-Networks are built to account for GHG emissions.  
1. Problematization: The primary actor must first understand what is required, 
represented in the present study by the ability to report the organisation’s GHGS. The 
primary actor needs to “account for greenhouse gas emissions” and has to be able to 
answer questions such as “what are CO2-e”. During this step, the principal actor 
needs to develop a plan that outlines the kinds of assistance required to achieve the 
goal of calculating the emissions and building the report for the DCCEE.  
2. Interessement: The primary actor then moves to negotiate and define the roles within 
the proposed Actor-Network, discovering where data can be found, who should 
access it, how and by whom it should be collated.  
3. Enrolment: Actors then accept their role in the network. The network is then in place 
to collect and collate the data, the numbers can be collated, put together, the 
emissions can be calculated and the report produced.  
4. Mobilization: The information flows through the network. The emissions are 
calculated and the final number and details in the form of the report are forwarded to 
the appropriate party. The primary actor has mobilised the network and, possibly, 
may speak for it.  
Callon argued that this was not an unproblematic process and dissidence could occur, where actors in 
the network ignore it or do not co-operate. During the data analysis, there has been no assumption that 
the Actor-Network formation and utilisation was unproblematic.  
 
The concepts proposed by Callon (1986) are used in the analysis as sensitising themes to give the 
researcher a sense of reference  and provide direction during data analysis (Blumer, 1969; Ezzamel, 
1994). Hence the above themes, consistent with the theoretical framework, were used to initially code 
the data. During the analysis, note was taken of the point of view of different actors and their views of 
the above process are found in the interview transcripts and private documents. This analysis ensured 
that the researcher was able to address the aims of the present study and the research questions. For 
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instance by asking both the primary actor and another within the network the same question such as 
“Where did you get information that enabled you to understand the requirements of NGER (2007)” 
can enable the researcher, not only to understand how information was disseminated through the 
Actor-Network, but also uncover any differences in understanding that information (problematization) 
or in how the information has changed (as part of the interessement process in order for enrolment to 
take place). Publicly available documents, such as sustainability reports, media releases, technical 
documents and websites were used to understand the organisation’s social and environmental 
reporting history and triangulate, where possible, statements made by the interviewees.  
 
The data was analysed utilising the Nvivo software package. It was organised firstly according to the 
individual case study with separate files for the interview transcripts, private documents and publicly 
available documents. Each file was analysed separately and the results were then combined. The 
interviews were separately analysed by an independent researcher
23
, experienced in qualitative 
analysis, using the same sensitising themes. The analyses were compared to uncover differences. Such 
differences were then discussed and a consensus was reached. Each case study was analysed 
separately, using the same procedure, themes and critical reflection. Each study includes an overview 
of the organisation including the organisation’s engagement with social and environmental reporting 
as evidenced by public documentation and the organisation’s sources of GHG emissions. For each 
case study, the thematic analysis was used to examine where the answers of the respondents 
converged and aligned with other sources and where they differed. After the individual case studies 
were analysed, a cross case analysis was undertaken to uncover where the cases come together and 
where they diverge. 
 
 
                                                     
23
 The independent researcher did not play a role in the collection of the data, was not on the supervisory 
team. This person had previously completed a PhD using qualitative data and thematic analysis. Financial 
constraints prevented a review of the public and private documents. 
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3.6 Limitations 
 
As Humphrey and Scapens (1996) point out: 
No case study researcher can claim to provide an objective assessment of events. All 
case studies represent interpretations by the researcher as to the nature of the 
organizational or social “reality”. While there may be certain steps that a researcher 
can take to reduce allegations of bias… a case study cannot be any more than a 
subjective representation of the particular social system being studied (Humphrey & 
Scapens, 1996; p. 98) 
 
Research that is based on the subjective experience of both the researcher and the researched is 
inherently biased. This study has taken the following steps to minimise the inherent bias that is a 
feature of all qualitative research.  
 
The most common criticism of using qualitative methods is the validity and the reliability of the 
researcher’s information. These fall in to four important areas: reliability; external validity; construct 
validity; and internal validity (Atkinson & Shaffir, 1998; Yin, 2003). The present study has sought to 
overcome these limitations in the following ways. 
 
Reliability is concerned that the replication of the study will produce the same results if it is repeated 
by another researcher and this threat should be addressed during the data collection phase. The use of 
an appropriately designed case study protocol which has been properly documented is an important 
technique for ensuring that the study is reliable. This study has outlined in this chapter how the study 
will be undertaken, including the choice of cases, the data collection plan, the interview schedule and 
the method of analysis. 
 
102 
 
External validity is problematic particularly in smaller case studies and should be considered when the 
research project is first designed. External validity considers the identification of the population that is 
to be ‘tested’. It should be acknowledged that qualitative studies in general and case studies in 
particular are not considered to be generalisable because of the small sample size (Atkinson & Shaffir, 
1998). Yin (2009) has argued that the role of the field study is not to present statistical generalisation, 
but rather analytical generalisation. The present study has chosen two different case studies as 
recommended by Patton (2002) to uncover the similarities and differences of the cases, to provide a 
greater understanding of management accounting change in differing scenarios. It has used ANT as a 
framework, as previously discussed, to enable the cross-case analysis. 
 
Construct validity asks the question “Is a project measuring what is intended?” and should be 
addressed during the data collection phase. The main area of concern is that the researcher should use 
a number of sources of evidence. In this study, not only interviews, but also public documents (such 
as sustainability reports, websites and technical specifications) and private documents (including 
consultants’ reports) were sourced for information. Transcripts of interviews were returned to the 
participants for review. There is also a possibility of bias on the part of the participants. According to 
Yin (2003) the interview technique seeks to understand how interviewees perceive their world, and 
therefore concentrates on the interviewee’s construction of ‘facts’ and ‘occurrences’. He points out 
that interviewees can be well informed and provided useful insights, but also that their recollection 
may be inaccurate due to poor recall, or they may be attempting to give the researcher the response 
the researcher wishes to hear. The interviewee may provide incorrect information because of self-
interest, politics or lack of awareness (Patton (2002)). The present study sought to interview a number 
of employees at different organisational levels to overcome some of the possible bias of single 
interviewees. Differing levels of the organisation will have differing viewpoints of the building of the 
Actor-Network, the organisational politics and the processes involved.  
 
Internal validity is concerned with the linkage between the data and the establishment of appropriate 
relationships. To overcome threats to internal validity, also during the data analysis phase, it is 
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important to utilise a logical argument to enable an appropriate explanation of the analysis and ensure 
that alternative explanations are addressed. This case study uses the framework proposed by Callon 
(1986) and its logical progression to explore the data. Analysis has been checked by an alternative 
researcher. Alternative accounts by differing participants have been investigated. 
 
Roslender (1990) has argued that management accounting research using a social perspective can be 
inherently problematic because it is only one way of seeing a phenomenon among many. He observed 
that there are many differing social theories, each of which has underlying assumptions. The choice of 
any social theory, by the very nature of that choice, sets boundaries on the way of seeing. It should be 
noted, however, that using a theoretical framework can assist the internal validity of qualitative 
research (Yin, 2003). The theory enables pattern matching and assists the building of explanations. 
When using a social theory such as ANT, the analysis of the data will be influenced by the underlying 
assumptions that support the framework. As has previously been discussed in Section 2.4.4, ANT 
does not take into account power relations within the organisation. This may be particularly pertinent 
when considering interessement – any negotiations between actors to join (or not) the Actor-Network, 
where power relations may come into play. A question arises from Collins and Yearley’s criticism of 
Callons’ (1986) work on scallops, how can the researcher speak for (in the present study) the 
management accounting system, the technology. The researcher has obtained background on the 
requirements from the DCCEE and other GHG calculation methodologies, has a combined degree in 
Commerce and Computing and practical management accounting experience. As Ahrens and Dent 
point out: “Only a researcher who has some feeling for how different organisational members think 
can gain an understanding of how accounting in action functions” (Ahrens & Dent, 1998; p. 27). This 
information and skill set should enable a more informed discussion on the system’s role in the Actor-
Network. Using a theoretical framework as a lens to analyse a case study does not mean that the 
researcher must then ignore organisational dynamics and tensions that emerge; rather the researcher 
must work out from the theory, refocussing the lens to take into account other aspects that may come 
to light (Humphrey & Scapens, 1996).  
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Actor-Networks continue to exist and change after the research is finalised (Latour, 2005). The 
research took place between June 2010 and August 2011. The networks built to collect and collate 
data are not static and change over time in response to changes in strategy and the business 
environment. Since the final data was gathered, for instance, there have been local government 
elections and the implementation of the cost of carbon by the Australian government which included 
local governments followed by new elections which have led to a new government with a different 
regulatory stance, to name two such changes in the business environment. Each of these changes may 
have an impact on the Actor-Networks within the organisations. 
 
3.7 Conclusion 
 
The present study used a multiple case study approach to understand how management accounting 
systems were changed to account for GHG emissions. Two different case studies, one which was 
required to report under legislation and one which reported voluntarily, were conducted and analysed 
using the lens of ANT.  
 
Semi-structured interviews were conducted and both private and publically available documents were 
collected for each case study. This was to enable a rich source of data for analysis, ensuring the reader 
has a complete understanding of the context and action within each case study (Ahrens & Dent, 1998) 
The analysis was undertaken using NVivo software and used the constructs suggested by Callon 
(1986) of problematization, interessement, enrolment and mobilization. The individual case studies 
were compared and contrasted to uncover the similarities and differences between the cases. 
 
The next section of this thesis will contain the results of the case studies. Each case study will be 
reported separately, beginning with the Council and followed by the Heavy Emitter. 
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4 The Council 
 
4.1  Introduction  
 
The first case study took place in a regional council (local government authority) located in 
Queensland, Australia. The Council was chosen as a case in the present study to enable the 
comparison of the two cases, the Council and the Heavy Emitter
24
. The Council is different from the 
Heavy Emitter for three reasons. Firstly, it is a not-for-profit organisation. Secondly, as a small, 
regional, unincorporated local government, it was not required to report to the Australian Government 
under NGERS legislation and thirdly, under legislation in existence at the time of data collection for 
the present study, the Council was not required to purchase or surrender carbon credits.
25
  
 
The Council had a history of involvement in environmental issues and reporting on its environmental 
performance publicly. The present Council is a product of the amalgamation of two smaller councils 
(referred to as ‘Northern Council’ and ‘Central Council’ in this case study). Both Northern Council 
and Central Council had, before amalgamation, been involved in the Cities for Climate Protection 
Project (CCP)
26. The Central Council had produced a public report entitled “State of the 
Environment” from 2005. The present (amalgamated) Council had produced social and environmental 
reports which included its GHG emissions since 2009. It had developed a Climate Change Strategy 
for the period from 2010 to 2015 and a Carbon Emissions Reduction Policy (2009), which were (and 
are) all publicly available. These reports indicated that the Council was actively involved in cutting 
                                                     
24
 A more detailed discussion on the choice of cases can be found in Section 3.3.1 of this thesis 
25
 There have been a number of changes to the Australian Governement during the period between the time 
data was collected for the present study and the submission date. At the time data was collected, it was 
anticipated that a cap-and-trade scheme would be implemented by the Rudd Government, however this was 
withdrawn. This was reviewed by the Gillard Government, who placed a cost on GHG emissions (Clean Energy 
Bill, 2011 (Cth)). The new scheme included fugitive emissions from legacy landfill and required some local 
governments to engage in carbon trading. The present Abbott Government is taking steps to repeal the 
legislation. 
26
 The Cities for Climate Protection Project had been developed to assist councils to calculate their GHG 
emissions with a view to minimising them. This project will be explained in more detail in the next section. 
106 
 
GHG emissions and perceived there was a requirement to report on the Council’s progress to the 
public. 
 
This chapter continues as follows. Section 4.2 includes a detailed background of the Council and 
includes Council’s strategic commitment to a sustainable future. This section also includes a 
discussion of the Council’s obligation under the NGERS. Information regarding the data collection 
process for this study follows in Section 4.3. In Section 4.4, ANT is used to consider how the network 
to accounting for GHG emissions has been built within the Council’s context. The data will be 
examined using Callon’s (1986) four step process as a framework to understand the building of the 
Actor-Network. Beginning with “Problematization” (how the problem has been understood), this 
section continues with “Interessement” (the negotiation process); “Enrolment” (the engagement of 
actors in the network) and “Mobilization” (the network is now functioning). The chapter then 
concludes with a critical analysis of the building of the Actor-Network. 
 
4.2 Background 
 
The council governs an area of 4,135 square kilometres, with the main regional town centrally 
located. The area is known for its natural beauty and sensitive eco systems and its major industries 
include tourism, construction, mining and agriculture. It has a population of approximately 170,000 
people and produces a gross regional product in 2011 of over $7,000m. Most people work in small 
businesses, with 94% of employment being in organisations with fewer than 20 employees
27
. The total 
revenue for the Council in the 2010/2011 year was over $300m. Council has five divisions; Works 
Department, Water and Waste, Corporate Services, Sport and Cultural Services, and Planning and 
Environment. The two largest divisions, by revenue, are the Works Department ($94.5m) with 
responsibility for transport, drainage, parks and emergency response and the Water and Waste 
                                                     
27
 From http://economy.id.com.au/Default.aspx?id=363&pg=12000   
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Department ($142m), with responsibility for potable water, solid waste disposal and sewerage. The 
council has 1,451 full time employees (Council website). 
 
Both the Northern Council and Central Council had previously shown concern for the environment, 
being situated in an environmentally sensitive area and with a dependence on the tourism industry. 
Central Council, as part of its commitment to caring for its natural environment, developed a report in 
2005 to inform the ratepayers and other interested stakeholders of the council’s performance 
developing key performance indicators. The Mayor of the time commented in the foreword to the first 
‘State of the Environment Report in 2005, “Our beautiful and unique natural environment is widely 
recognised as underpinning the current prosperity of our community” (p. i). 
 
A ‘State of the Environment Report’ has been released to the public every year since then, including 
every year after the amalgamation. The original ‘State of the Environment Report’ gave 
comprehensive data on environmental indicators based on themes derived from the Australian and 
New Zealand Environment and Conservation Council (State of the Environment Report, 2004/5, p. 2) 
These themes included GHG emissions and others such as the number of trees planted, tonnes of 
domestic waste produced and pest management.  
 
It is interesting to note that when listing Council’s corporate goals (Council Corporate Plan, 2009, 
2011), the first one emphasised the requirement to care for the environment, ensuring that both the 
natural and built environments are “managed and protected in a sustainable manner” (Council 
Corporate Plan 2009/14; p. 6). This theme is mentioned in many areas of the Council’s website, for 
instance: 
Council is committed to a vision of sustainability for the region which is demonstrated by 
continuously improving its environmental performance and working towards 
sustainability (Council Website - Environment, Water and Waste) 
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Further the Council had developed a ‘Sustainability Scorecard’ (State of the Environment Report; 
2010/11). Available on the staff intranet, it was to be used to assess all reports for Council that 
considered capital works submissions and purchases over $15,000. The intention was to improve the 
allocation of resources in line with Council goals, including resource efficiency and economic 
management. It also prompted staff to consider the effect the proposed action will have on GHG 
emissions (Planning and Environmental Committee minutes, May 2010). The production of the ‘State 
of the Environment Report’ and the ‘Sustainability Scorecard’ emphasised, at least rhetorically, the 
Council’s commitment to environmental action. 
 
4.2.1 Council and Sustainability 
 
Apart from the publicly available reports, Council engaged in a number of projects that were designed 
to reduce the GHG emissions produced by the Council’s activities. In a move to decrease the overall 
emissions profile, the Council joined forces with two adjacent councils in 2001 to build a processing 
plant that utilised the Bedminster System. Using this system, garbage and sewage is transferred, un-
shredded, into a digester. In two days the digester breaks down the biodegradable material by a 
combination of microbial and mechanical activity, to form a consistent biomass material. The system, 
costing a total of $40m, came online in 2003. The compost-like material was to be utilised in soil 
improvement programs (Anon, 2001). This output has been used by farmers in the local area and 
found to be of benefit with increased yields “Compost application produced significantly higher yields 
than NPK fertiliser alone in both plant and first ratoon crops” (Calcino, Hurney, Scougall, & Slattery, 
2009; p. 21). The system was expected to divert up to 70% of waste that was destined for landfill. 
Landfill is the largest source of GHGs, producing over half of the Council’s emissions (Greenhouse 
Gas Action Plan, 2010; p.13), therefore the Bedminster System was seen as a significant achievement 
in Central Council’s efforts to cut GHGs by increasing soil sequestration of carbon (Central Council’s 
Annual Report, 2006/7; p. 26). 
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Section 1.8 of the Council’s Corporate Goals outlined the aim to actively reduce the Council’s GHG 
emissions through undertaking a GHG emissions inventory, and adopting a carbon reduction policy. 
The stated aim was to achieve carbon neutrality for the Council by 2020. This would require a 50% 
emissions reduction on 2007/08 levels (Council’s Carbon Emissions Reduction Policy, 2009; p. 1)28. 
Both the Northern Council and the Central Council had been calculating their GHG emissions since 
1999; in the case of Northern Council and 2004 in the case of Central Council (GHG Action Plan, 
2010; p. 5). Both councils were previously active in responding to environmental sustainability as 
members of the CCP program which was overseen by the International Council for Local 
Environmental Initiative (ICLEI). This program aimed to assist councils to build an inventory of GHG 
emissions, identify opportunities for energy reduction and enable a future comparison of emissions 
data (Planning and Environment Committee minutes; July 2008). After amalgamation, the Council 
achieved the highest milestone of ‘CCP Plus’ under this program as a result of the ‘dedicated 
progress’ made by the previous councils (Report to the Planning and Environment Committee; 
September 2008). Accounting for GHG emissions was therefore not a new activity for Council.  
 
4.2.2 The Council’s Position under NGERS 
 
Even though the Council moved towards the NGERS framework, it was not required to report under 
the Act. The Act applies to corporations, defined under Section 57A of the Corporations Act (2001). 
Under this section, Local Government Authorities (councils) are exempt. When this research began 
there was an expectation that the Carbon Pollution Reduction Scheme (CPRS)
29
 would be enacted, 
however the Rudd Government withdrew the legislation in April 2010. Since the Council was not 
originally covered by this Act, the withdrawal did not appear to affect the activities of the participants 
and was not mentioned by them. After data collection had been finalised, the Australian government 
                                                     
28
The Council has reduced its GHG emissions 26 per cent since 2007-08 and is on track to achieve its emissions 
reduction target of 50 per cent by 2020 (Council media release, 26
th
 September 2012). 
29
 The Carbon Pollution Reduction Scheme was a cap-and-trade scheme proposed by the Rudd Government 
involving corporations that emitted GHG gases over certain thresholds  
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introduced a cost on GHG emissions that may affect Council’s legacy waste (Department of Industry 
Innovation Climate Change Science Research and Tertiary Education, 2013)
30
.  
 
The Australian Government advised that CCP project funding would cease on 30
th
 June 2009. At this 
time the Council decided to make use of the NGERS reporting framework as it “resulted in an 
inventory which has greater accuracy and reliability” (Planning and Environment Committee minutes, 
June 2009). The next section will consider how the Council was approached to participate in the study 
and elucidate how the data was collected. 
 
4.3 Data Accumulation Process 
 
Initial contact was made with the Sustainability Co-ordinator through an associate in the Council’s 
accounting department. A face-to-face meeting with the Sustainability was undertaken to scope out 
the study and negotiate access arrangements to ensure that the person was comfortable with co-
operating with the research. During this meeting, the Sustainability Co-ordinator confirmed that the 
Council was engaging in GHG emissions calculations and gave an overall view of the council’s 
movement in the area of GHG reporting. Subsequent to the initial meeting, a formal request was 
presented to the mayor for access. When granting access, the mayor advised that the researcher was to 
contact the Sustainability Co-ordinator, who had been given responsibility for the development of the 
system to account for GHG emissions. It was confirmed by other participants during the research that 
the Sustainability Co-ordinator had been given the responsibility for changing the processes and 
procedures to account for GHG emissions. For instance “the Sustainability Co-ordinator let us know 
[what information was required]” (Accounts Payable Representative). The Sustainability Officer, 
Water and Waste remarked that she became involved when “assisting [the Sustainability Co-
ordinator] with the calculations”. This is in line with the External Consultant’s view that the key 
contact within the Council was the Sustainability Co-ordinator (External Consultant, Interview). 
                                                     
30
 The present Australian Government has undertaken a commitment to repeal the cost on carbon legislation 
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Within the Council, the Sustainability Co-ordinator had been allotted the task of producing a GHG 
emission report. She was, according to the theoretical framework (ANT), required to combine people 
and technology to produce this new knowledge ‘fact’. She was the Primary Actor in the Actor-
Network, required to build the network of humans and technology to collect and collate the 
information to calculate the council’s GHG emissions. The Sustainability Co-ordinator is therefore 
referred to as the Primary Actor in this case study. 
 
The Primary Actor was at officer level within Council, which is not considered to be a ‘management’ 
position (Primary Actor, Interview 1). This is in line with Chua (1995) who previously noted that the 
task of building a new system was undertaken by middle management level. She observed in her 
hospital case study that “a core of middle labourers [was] assigned the task of fabrication by their 
senior managers” (p. 132).  
 
The preliminary meeting with the Primary Actor (the Sustainability Co-ordinator) occurred in 
September 2009. The meeting took one hour and, given that it was the initial meeting and casual in 
nature, it was not taped. Notes were recorded immediately after the meeting ended. During the 
meeting, the Primary Actor outlined the Council’s position regarding the calculation of GHG 
emissions. It was at this stage that the Council was moving from the previous system, developed 
under the CCP project, which was designed to highlight how the Council’s activities impacted on the 
natural environment for decision-making purposes. Under the auspices of the ICLEI, the Council was 
utilising a tool to undertake triple bottom line reporting (Planning and Environment Committee 
minutes, June 2008). This system provided a number of indicators which were designed to be fed 
back to decision makers to ensure that Council’s activities did not impact detrimentally on the local 
natural environment (General Meeting minutes, January 2011). Indicators measured local 
biodiversity, land management, water use and pest management. The indicators were included in the 
annual State of the Environment (2009-2011) reports.  
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The Primary Actor was assigned the task of implementing a new system intended to account, more 
specifically, for GHG emissions based upon the techniques outlined in the NGERS program. This 
change in accounting systems occurred at a time when the Council also moved to publish strategies to 
respond to climate change and Council’s perceived requirement to cut GHG emissions (for instance 
the Greenhouse Gas Action Plan, 2009, and the Climate Change Strategy, 2009). The Council’s 
viewpoint was elucidated at the beginning of its Climate Change Strategy (2009): 
Climate change will affect many aspects of the natural environment and the industries on 
which the region depends, making it a critical issue for the future of the region (p. 1). 
 
Part of this changing response is to cut emissions: 
Council can further reduce its greenhouse gas emissions by implementing policies, 
improving energy efficiency and waste management technology and changing behaviour 
of Council staff and the community (Climate Change Strategy, 2009; p. 5). 
 
As will be discussed further in this case study in Section 4.4, previous methods of accounting for 
GHG emissions were perceived to be inaccurate by both the external consultant: 
[M]ost of the data collection and reporting for [the CCP purposes] is manual. This, 
combined with the absence of a uniform reporting standard exposes the data collection 
system to potential inaccuracies and inefficiencies. This represents a significant issue for 
[the Council], particularly as the existing system does not provide for straightforward or 
accurate monitoring of energy consumption and greenhouse gas emissions. (External 
Consultant, Internal report, p. 1) 
and by the Emissions Reporting Project team: 
Data collation and reporting is done on a manual basis which is time consuming and 
potentially inaccurate (Report to the Planning and Environment Committee, November 
2008). 
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This case study will investigate how the Primary Actor was given the task of building a more 
‘accurate’ system to calculate the GHG emissions that were produced by the Council’s activities. The 
next section discusses the data collection process and lists the sources of data collected for the study. 
  
4.3.1 Data Collection 
 
According to Lowe (2001b; p. 343), it is important to gain an understanding of the accounting system 
under investigation in order to understand the linkages between the system and the people who used 
it. Investigating the non-human actors, the processes, procedures and technology used in this case 
study enabled the researcher to gain a better understanding of the experiences of the human actors and 
their relationship to the Council’s strategic intent: 
[We] explored what technology did and did not do; how it aligned with organizational 
procedures, responsibilities and management principles; and how it transported, 
replicated and consolidated data in order to initiate a conversation on management, 
reporting and control processes (Dechow & Mouritsen, 2005; p. 695). 
 
The links between the system, the technology, processes and procedures in place, and the humans that 
engage with that system, represent the Actor-Network under investigation (Callon & Law, 1982; 
Latour, 1986; Law, 1986). This new Actor-Network does not emerge from a vacuum, rather it is the 
product of a changing environment and previous systems and methods that influence the new 
network’s development (Miller, 1991; Justesen & Mouritsen, 2011). Information regarding the 
calculation of GHG emissions using the CCP approach was also gathered as part of the present study 
so that the researcher was able to understand what changes were required to the legacy system, the 
processes and procedures already in place using the CCP approach, to produce the new Actor-
Network. 
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In order to understand how the human and non-human actors interacted to form the Actor-Network, 
data collected for this case study included seven formal interviews and two informal interviews, 
webpages, including those of the DCCEE, Council and ICLEI, and both public and private documents 
made available by the Council, (for instance the agendas and minutes of various committees) and both 
the publicly available and private reports from the consultant. This information was combined with an 
understanding of the requirements for the calculation of GHG emissions built from information 
accessed from the web-page of the DCCEE, to place in context the Council’s system built to account 
for GHG emissions. 
 
Data collection began with a review of the DCCEE’s website and an informal interview of 30 minutes 
duration with a department representative to gain an overall view of the requirements of the NGERS 
program. The interview took place in late 2009. This was followed by a general search of the 
Council’s website in order to gain an overview of the Council’s GHG emissions policy and whether 
the Council was engaging GHG calculations using the NGERS processes. After confirming this was 
the case, two face-to-face informal interviews of approximately one hour duration each were 
undertaken with the Primary Actor in late 2009. Formal interviews with the Primary Actor (45 
minutes) and the Sustainability Officer, Water and Waste (one hour) occurred in July and August 
2010. An interview with an External Consultant (of an hour’s duration) was also undertaken in mid-
2011. After the formal interviews with the Primary Actor and the Sustainability Officer, Water and 
Waste, the Primary Actor requested that the interviews be suspended until a later date. The reason 
given was that other participants were busy and the Primary Actor wished to prioritise the time spent 
on the GHG emissions project: 
[B]ecause this project is on a short timeframe sometimes it’s very hard just even for me 
to be able to get other staff time as part of the project so [I am] just cautious of people’s 
time (Primary Actor, second interview). 
 
Three further interviews were conducted in late 2011. These included the second interview with the 
Primary Actor (approximately one hour in duration), one with a representative from the Accounts 
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Payable office (approximately 30 minutes) and one from the Transport division (approximately one 
hour). An interview of one hour was also conducted with an external consultant. 
 
No internal meetings took place within Council in regard to GHG emissions during the duration of the 
study. The Sustainability Officer, Water and Waste observed: “[I]t’s rare for us to bring that group 
together as a whole…, but we keep them informed”. Communication between members of the Actor-
Network was made on an ad hoc and as needs basis, frequently face-to-face and one-on-one or over 
the phone. Every participant had a number of different tasks to undertake as part of their assigned 
responsibilities and collecting and collating the data to calculate the emissions was one of the many 
tasks required of them. Hence observation of the participants as they worked would not have been 
productive. As a result, the present study has relied upon interview data and documentary evidence to 
inform how the Actor-Network came together. Many studies using this theoretical framework to 
understand management accounting change have also used interview data and documentary evidence 
(see for instance Chua, 1995; Christensen & Skærbæk, 2010; Cooper & Ezzamel, 2013).  
 
The following public and private documents were also collected and reviewed using a thematic 
analytical approach. For instance, documents were searched to uncover any mention of carbon or 
GHG emissions, how they were calculated and reported upon, any discussion regarding a related risk 
analysis and software or hardware involvement:- 
 An internal report (2009) to the council from the External Advisor for Councils use only  
 A second report (2009) from the external advisor for the council to release to the public 
 Council’s Corporate Strategy (2009)  
 Council’s Climate Change Strategy 2010 – 2015 
 Council’s Waste Strategy (2010 – 2020) 
 Council’s Carbon Emissions Reduction Policy (2009) 
 Council’s Corporate Sustainability Strategy (2009) 
 Council’s Greenhouse Gas Action Plan (2009) 
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 Copies of the agendas of and reports to the Council’s general meetings (July 2008 to 
November 2011) 
 Copies of the agendas of and reports to the council’s Planning and Environmental Committee 
meetings (July 2008 to November 2011) 
 Copies of the agendas of and reports to the Council’s Water and Waste Committee meetings 
(July 2008 to November 2011) 
 Central Council’s Corporate Plan 
 Central Council’s State of the Environment reports (2004 to 2009) 
 Council’s Sustainability Scorecards (years ending 2009 to 2011)  
 Council’s State of the Environment Reports (years ending 2009 to 2011) 
 Northern Council’s minutes (September 2006 to August 2007) 
 Northern Council’s Development and Environment meeting agendas (November 2007, 
January 2008) 
To gain a better understanding of the requirements of the various emission schemes that impacted 
upon the Council’s GHG emissions calculations, both before the advent of the change to the NGERS 
program and after, the following web-pages were reviewed to uncover details such as technical 
approaches to the calculation of GHG emissions and the format of various reporting frameworks 
designed by the different organisations (Australian Government, ICLEI, CCP and National Water 
Commission). The information contained in these web pages was collated and appropriate documents 
were downloaded and collected: 
 Council’s website 
 Department of Energy Efficiency and Climate Change:  
Documents downloaded: 
o Carbon Pollution Reduction Scheme 
o National Greenhouse and Energy Reporting Guidelines 
o NGERS technical guidelines 
o Sample completed NGERS report 
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o Publication of NGERS data (complying organisations and emissions) 
o GHG emissions and Landfill 
o Emailed information from the representative of the DCCEE 
 International Council for Local Environmental Initiative (ICLEI) 
Documents included 
o Cities for Climate Protection Adaptation Toolkit 
o Cities for Climate Protection Measures Report 
 Regional Organisation of Councils 
Document downloaded: 
o Regional Greenhouse Inventory and Greenhouse Mitigation Action Plan  
 Local Government and Municipal Data Base 
 The Australian Government National Water Commission 
Document downloaded: 
o Queensland’s National Water Initiative State Implementation Plan (2006) 
 
This information was used to build an understanding the requirements of the CCP project and of the 
NGERS framework and to place in context the Council’s system built to account for GHG emissions.  
 
4.3.2 The interviewees 
 
Eight interviews were conducted; four Council employees, an external consultant and the 
representative from the DCCEE. The interviews varied in duration from one hour to thirty minutes. 
The external consultant was experienced in the calculation of emissions, both GHG and others, at the 
local government level. He was chosen, in part, to give a comparison of the Council’s efforts to 
calculate their emissions with other local government bodies. His expertise was also utilised, in 
conjunction with both the public and private reports he produced for the Council, to underpin for the 
researcher the perceived process and outcomes produced by the Actor-Network within the Council. 
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The internal participants were chosen because, between them, they provided the data the Primary 
Actor needed from the diverse sources within the Council.  
 
All interviews, except for the External Advisor and the representative from the DCCEE, were audio 
taped with the permission from the interviewees. In all cases notes were taken. The interview audio 
tapes were transcribed and the transcripts were sent back for comment or editing. The External 
Advisor did not give permission to record the interview and therefore the researcher relied on the 
notes collected. Extensive notes were taken during this interview and further notes were taken 
immediately afterwards. The notes were transcribed and returned to the External Advisor for 
comment. All interviewees agreed that the transcriptions or notes were an accurate record of the 
interview.  
 
During an initial interview the Primary Actor was asked to provide the names of persons who were 
involved in the building and maintenance of the GHG emissions accounting system. This is a 
technique referred to as snowballing (Patton, 2002; p. 237) and has been used previously by Poon 
(2009) in her study of sub-prime mortgage finance informed by Callon’s work. Callon (2006) 
reasoned that participants would be aware of the networks in which they were involved and therefore 
able to nominate others within the network. To ensure that all actors were identified, each successive 
interviewee confirmed the names of the participants in the project. All participants nominated the 
Primary Actor as the person required to build the Actor-Network to collect and collate the information 
for the NGERS report and the person to whom they reported in regard to this matter. 
 
The following persons were interviewed in this case study: 
As previously stated, the Primary Actor, the person charged with building the network to account for 
GHG emissions was the Sustainability Co-ordinator at the Council. This person had qualifications in 
Psychology and Organisational Behaviour and saw behavioural change within an organisation as one 
of her major interests. She also had studied in the areas of renewable energy, energy efficiency and 
energy ratings for housing. She had been employed in the Council’s Planning and Environment 
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Department, at officer level
31
, since 2008, in the Planning Strategy Branch. Previously she held a 
similar position in Northern Council which had an organisational culture, embedded by management, 
emphasising care of the environment. She was responsible for sustainability and climate change 
initiatives within Council. During the time of data collection, she was working on projects within the 
organisation, creating strategy policy and certain internal programs to minimise GHG emissions, 
when resources allowed (Planning and Environmental Committee, September 2008). Part of her brief 
also included attempting to get a greater budget allowance for mitigation programs within the wider 
community such as encouraging the community to recycle and use less water. These external 
activities were not completely divorced from Council costs, increased waste and increasing water 
usage caused greater landfill costs, increased water pumping costs and increased sewage costs 
(Primary Actor, Interview 1;Waste Management Strategy, 2010 – 2015).  
 
The Sustainability Officer, Water and Waste, was employed by the Council, also at officer level. She 
was employed full time as the environmental coordinator in the Water and Waste Division. Her 
responsibilities included assuring compliance with licences and external reporting requirements. She 
was also required to improve Council’s environmental management systems, which included working 
with the rest of the council to achieve some beyond-compliance achievements in sustainability, such 
as decreasing GHG emissions and creating greater efficiencies in water use and consumption (Water 
Demand Strategy, 2009 - 2012). She is a recipient of a PhD in environmental microbiology and has 
experience in developing government policy and legislation around environmental issues. 
 
The Accounts Payable representative was a team leader in the Financial Services sub-section of the 
Corporate Services Division. This person, although having extensive experience in the financial area, 
was not a qualified accountant and did not have a degree in accounting. 
 
                                                     
31
 An officer level position is not considered to be at ‘management’ level according to the participant. The 
responsibilities that she was given to organize the team indicate that she was given management 
responsibilities in this area. 
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The Council Fleet Representative was employed by the Council as the manager of the vehicular fleet. 
He was responsible for the entire fleet business unit including the acquisition and disposal of the fleet 
and its mechanical servicing. He was a qualified automotive electrician and motor mechanic. He had 
experience in the supervision of vehicular workshops, mainly in the area of heavy equipment and 
materials handling in the mining sector.  
 
The representative from the DCCEE was contacted using the online query function on the website. He 
was a member of the Business Outreach Section. He had previously worked in the Greenhouse 
Challenge Plus team for the Department of the Environment, Water, Heritage and the Arts.  
 
The External Advisor was employed by an organisation which provided technical and management 
support services. He was a member of the Environmental Institute of Australia and New Zealand and 
he was a Certified Environmental Practitioner. He had previous experience in a larger council in the 
areas of waste disposal and reporting air quality as part of a national air quality standard
32
. The 
Council had employed the External Advisor’s organisation based on previous experiences with them. 
As previously mentioned, there were no meetings held during the course of the present study. These 
participants were the only human sources of information utilised by the Primary Actor to build the 
report that collated the GHG emissions. 
 
4.3.3 Collating the data 
 
The participants were asked to describe their activities, how they gathered and collated information, 
what systems they used and where and in what form the information was sent. This was combined 
with the documentary evidence sourced internally and externally to the organisation. The information 
was compared with the requirements of the NGERS, especially utilising the technical guidelines 
                                                     
32
 On 26 June 1998, the National Environment Protection Council (NEPC) made Australia's first national 
ambient air quality standards as part of the National Environment Protection Measure for Ambient Air Quality 
(the 'Air NEPM' (sourced from http://www.environment.gov.au/atmosphere/airquality/standards.html on 5th 
November 2012) 
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(Department of Climate Change and Energy Efficiency, 2011c). This is in line with Latour’s (1986, 
1987, 2005) ANT framework; that the Actor-Network is the flow of information between the different 
actors, both human and non-human, rather than the actors themselves (Boedker, 2010). The present 
study utilises Callon’s (1986) four step process to analyse the data collected in this case study. The 
following diagram has been drawn by the researcher to explain the process of building an actor-
network within the context of this study. 
 
      
 
An actor-network is built to produce new ‘facts’ (Latour, 1987). At the top of the figure, the process 
begins as the primary actor gathers evidence to support their view of a ‘problem’ and how to solve 
that ‘problem’ by collecting diverse others (Callon, 1986). Figure 2 shows how a primary actor uses 
diverse sources to understand the problem at hand. In the present study this is represented as 
accounting for GHG emissions. From this understanding, a primary actor has acquired possible 
solutions to the problem and is able to define the relevant actors required to join the Actor-Network 
and (Dambrin & Robson, 2011). The primary actor then moves from the Problematization phase to 
form the network, undertaking interessement, negotiating with possible actors who may be human or 
non-human (such as technology). Some actors will agree to be part of the network, others may not. He 
Primary Actor – builds 
the Actor-Network 
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or she enrols the actors defined in the problematization process into the Actor-Network. Once the 
network is formed, the primary actor combines the information produced by both human or non-
human actors within the organisation to produce the new ‘facts’ (Latour, 1987). The following section 
documents how the Actor-Network was developed in Council using Callon’s (1986) four step process 
and concludes with efforts to improve the system over time. 
 
4.4 The Actor-Network 
 
The case study will now examine how accounting for GHG emissions changed as NGERS was 
enacted. The theoretical framework used in this analysis is ANT. As previously explained (in Section 
2.4) ANT is a theoretical framework developed by Latour (1987), Law (1986) and Callon (1986) to 
explain the development of social networks to achieve goals and build knowledge. Both Latour (1987) 
and Callon (1986) explored the development of networks, composed of both humans and non-
humans, by specific actors in order to advance themselves in the scientific world. Latour argues that 
these actor-networks are built to produce not only scientific knowledge, but also other kinds of 
knowledge (Latour, 1987; p. 254). Accounting knowledge is built at the intersection of people and 
technical processes and procedures (Ahrens & Chapman, 2007; Kurunmäki & Miller, 2011). This 
framework is used to assist the case study analysis by bringing into focus how people and technology 
come together to account for GHG emissions. The case study will use the conceptual framework of 
‘problematization’, ‘interessement’, ‘enrolment’ and ‘mobilization’ developed by Callon (1986) in his 
analysis of an attempt by scientists to build a network that would increase the understanding of the 
nature of scallops and improve fishing outcomes in St Brieuc Bay. According to Callon, these steps, 
or moments, constitute the different phases of a general process, during which the identity of actors, 
the possibility of interaction and a process of negotiation is undertaken to enrol the actors into an 
actor-network (Callon, 1986; p. 203). 
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Problematization refers to actors’ efforts to convince others to subscribe to their own view by showing 
they have the ‘correct’ solution (Ezzamel, 1994). That is, they work towards imposing their definition 
of a problem on others (Carrington & Johed, 2007). Enrolment is the creation of a network of 
alliances, to build up agreement among the differing actors concerning their interests and how they 
can align those interests with the Primary Actor (Alcouffe, et al., 2008). Interessement corresponds to 
the strengthening of links between these various interests and in what form those links will take 
(Lowe, 1997). Finally, mobilization refers to the monitoring of the interests so that they remain stable 
(Mouritsen, et al., 2001). This process is common to many instances where accounting changes in an 
effort to solve a problem and can be used as a construct to understand the linkages between 
accounting and its social context (Robson, 1991). 
 
4.4.1 Problematization 
 
Problematization occurs when there is tension between discourse (especially that which is non-
accounting in nature) and accounting techniques (Robson, 1991). Robson argues that it is through 
discourse that we uncover what is relevant and what is not. Non-accounting discourse may raise 
issues that require information from a management accounting system. When accounting techniques 
no longer provide the answers to these issues, a technical problem is raised that requires a solution. 
Accounting must then move from “what it is not” into “what it ought to be” (Hopwood, 1987). 
 
According to Callon (1986) and as noted in Chapter 2, section 2.4.3 in this stage, the primary actor 
must understand what is required to achieve the goal set before them:  
Problematization describes a system of alliances, or associations, between entities, 
thereby defining the identity and what they ‘want’ (Callon, 1986, p.206). 
 
The question the primary actor must ask themselves is: ‘What resources and knowledge do I require 
to achieve my goal?’ Therefore, during this first phase, the primary actor attempts to identify the 
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problem, what is the knowledge claim that is required (the obligatory passage point), and what actors 
are required within the network. In the present study, the Primary Actor stated that:  
[It is] important for us to know what our carbon footprint
33
 is… Tying the energy 
emissions data to our greenhouse mitigation action plan… [the Council] really needs to 
have an effective data collection process to know where we’re heading with emissions. 
We have a greenhouse mitigation action plan which has lots of actions about how we’re 
going to reduce our emissions and if we don’t calculate our emissions then we don’t 
know whether we’re actually moving ahead or moving behind. The tying [of] energy and 
emissions into climate change mitigation, climate change adaptation to always talking 
about climate change mitigation, climate change adaptation and energy and emissions, 
talking about those three ingredients creating a whole climate change response 
(Interview 1). 
 
The Primary Actor was concerned that, on the political front, the Council would be eventually 
involved in nationally legislated adaptation and mitigation actions and was of the view that an 
appropriately planned and executed system in situ at the time this occurred was the preferable option:  
[W]e all know that this is coming, it’s just a matter of when and obviously for council 
there’s going to be a lot less risk involved … and it’s going to cost a lot less if we can get 
our house in order in terms of data before the legislative requirement because we all 
know that when you have [to react to legislation quickly] you often don’t do it as well as 
you should and it often costs more money (Interview 2). 
 
Building the system required the Primary Actor to gather information from varied sources to 
understand what was required to account for GHG emissions. She needed to be able to answer 
questions such “what are CO2-e”, in what form that account should be made and where the 
information required to account for the emissions resides within the Council’s management 
                                                     
33
 There is current debate on the definition of “carbon footprint”. See Pandey, D., Agrawal, M., & Pandey, J. S. 
(2011). Carbon Footprint: Current methods of estimation. Environmental Monitoring and Assessment, , 178(1), 
135-160. 
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accounting system. In a report to the Planning and Environmental Committee, the group 
acknowledged that the previous experience gained from the Council’s connection with the CCP 
program had been valuable: “Council are fortunate to have developed an excellent standard of internal 
capacity to progress their greenhouse gas emissions framework and process” (Planning and 
Environmental Committee, June 2009). Utilising her previous experience in this area both within the 
Council and as the sustainability officer for Northern Council, her social contacts and her knowledge 
of Council’s activities, the Primary Actor brought together a diverse group of actors to assist in the 
next phase. Figure 3 below represents the network that the Primary Actor in the council called upon to 
uncover this information. 
 
 
Figure 3: Sources of information 
 
The above figure shows the disparate sources utilised by the Primary Actor to gain an understanding 
of how to account for GHG emissions utilising the NGERS framework. The Primary Actor headed a 
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project team that included the Sustainability Officer, Water and Waste, and two members from the 
Information System sub-division of Corporate Services. She had previous experience accounting for 
the emissions using the CCP project and combined that experience with information provided by the 
External Consultant and the DCCEE website. She investigated where the Council’s activities 
produced emissions utilising the expertise of the Greenhouse Working Group. The project team then 
collated this information to gain an understanding of the problem and the resources that are required 
and then reported to the project steering committee, through the Manager of Planning and Strategy. 
The following explains this process in greater detail. 
  
The Primary Actor had been previously engaged in calculating and benchmarking the Council’s 
greenhouse emissions under the CCP project under the direction of an executive steering committee 
which included the Manager of the Planning and Strategy sub-section. This work was supported by a 
$10,000 grant from ICLEI “to participate in a National Energy Data Management and Emissions 
Reporting project” (Planning and Environmental Committee, November 2008). The agenda goes on to 
explain: 
The purpose of the project is to assist councils in the ongoing reporting and analysis of 
corporate greenhouse gas emissions, the reporting and analysis of savings from 
abatement actions, the assessment of investments in energy conservation, energy 
efficiency and renewable energy projects and the day-to-day management of emissions 
intensive council operations (Report to the Planning and Environment Committee, 
November 2008). 
 
It was as a member of this project that the Primary Actor had made a lot of contacts with consultants 
and other sustainability officers who worked in local government: 
I was able to work with councils from you know down in Melbourne and in Sydney and 
just get a sense of where other councils were at (Primary Actor, Interview 1).  
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A working group (the “Greenhouse Working Group”) was organised, composed of officers from the 
different divisions of the Council, to gain an understanding of the sources of GHG emissions within 
Council operations. The group collated information regarding energy, fuel and gas consumption 
during the day to day activities of the Council. The Sustainability Co-ordinator from the Water and 
Waste Department provided input regarding the use of energy to provide potable water and process 
waste, as well as to consider the GHG emissions from the waste itself. This information was then 
collated utilising the CCP program; “[T]he CCP program had their own greenhouse gas software 
which was like a data entry system” (Primary Actor, Interview 1). However there were perceived 
problems with these calculations: 
[T]hat methodology is very coarse and they weren’t prepared really for, or really had 
much idea about, the accuracy and accountability that was going to be required under 
the NGER’s legislation and CPRS (Sustainability Officer, Water and Waste). 
 
The Council was also required to report their GHG emissions as part of the requirements in place by 
the National Water Commission, an Australia Statutory Body under the Department of Climate 
Change and Energy Efficiency. These reports were prepared and forwarded to the National Water 
Commission by Australian urban water utilities that have greater than 10,000 connected properties 
(National Water Commission website
34
):  
[The] National Performance Report, which is a water service provider reporting 
framework, a national framework that allows like service providers to be compared to 
each other and greenhouse gas emissions had been on their reporting list (Sustainability 
Officer, Water and Waste). 
 
As previously noted in Section 4.2.2 of this chapter, calculating GHG emissions utilising the NGERS 
system was seen as more accurate and an important move forward: 
Due to the cessation of the CCP Program a decision was made to use the National 
Greenhouse Reporting Framework [NGERS] rather than the CCP software. This has 
                                                     
34
 See http://archive.nwc.gov.au/library/topic/npr for the reports. 
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resulted in an inventory which has greater accuracy and reliability for future inventories 
(Report to Planning and Environmental Committee, June 2009). 
 
NGERS is a methodology which is combined with an on-line calculator, rather than software. When 
making this decision, the Council moved from the provided software to the use of spreadsheet 
calculations utilising formula provided by the DCCEE (2011b). The new system was not only 
intended to increase the accuracy of the calculations, but also to include emissions not previously 
incorporated. As the Regional Organisation of Councils noted:  
[The new system] should incorporate all activities under Council’s operational control, 
as prescribed by NGERS. This includes landfill sites and waste water treatment plants. 
This inventory boundary extends beyond that typically considered for a CCP corporate 
inventory, which only includes emissions from buildings, vehicle fleet, streetlights, water 
& sewerage pumping and corporate waste (Regional Greenhouse Inventory and 
Greenhouse Mitigation Action Plan, p. 5).  
 
The Primary Actor gathered information regarding NGERS, climate change and carbon emissions 
from a number of sources including media journals, the DCCEE website, industry bodies (such as 
ICLEI and the Regional Organisation of Councils) and an extensive social network which includes 
persons who hold similar positions in other councils.  
[I heard about the NGER legislation] from work colleagues and people in other councils, 
consultants that I talk to. I think when it first came out within the circle of people that I 
speak to from a professional sense; there was a lot of people talking about it. From the 
media, I access a lot of media journals and websites that kind of you know give 
summaries on what’s happening in terms of climate change and carbon (Primary Actor, 
Interview 1). 
 
As the Council examined the procedures already in place to calculate GHG emissions and in response 
to the perceived greater regulatory risk, especially in the areas of fugitive emissions from landfill, the 
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Sustainability Officer, Water and Waste, managed to procure an external examination of the Council’s 
procedures: 
[Council engaged] a consultancy [firm] to do an analysis of the implications of the 
CPRS to us, and a big part of that was around improving the accuracy, consistency, 
transparency of how we calculate our emissions (Sustainability Officer, Water and 
Waste). 
 
As the Primary Actor explained, “[W]e did get external professional advice as to our existing system 
and what potentially might work better” (Primary Actor, Interview 1). The external consultation 
focussed on calculating GHG emissions and the changes that the Council would need to make to 
change their management accounting practices and procedures to accurately account for their GHG 
emissions. The consultants interviewed management across the different divisions of the Council in 
order to understand the sources of the GHG emissions and combined that with knowledge of NGERS 
requirements. The resulting report outlined the consultant’s opinion of best practice, covering how 
and what data to collect and the process and procedures required to produce an appropriate report 
using that data (Consultant’s Internal Report). The report also covered grey areas (such as the use of 
electrical energy in street lighting) that may require a legal opinion to uncover whether the electricity 
used in this area should be included
35. The report produced a GHG inventory management plan, “a 
detailed description of the metadata for how we calculate the emissions across council” (Sustainability 
Officer, Water and Waste). 
 
The Primary Actor, using the sources of information outlined in Figure 3, gained an understanding of 
the problem and what data was required. However as she enacted and developed a system to account 
for GHG emissions, her understanding of the requirements of the system continued to evolve and the 
Actor-Network was subject to further development. As Pipan and Czarniawska (2010) commented: 
                                                     
35
 Under NGERS legislation, there is a question of ‘control’ when considering whether the energy produced or 
used by an asset should be reported. In the case of electricity for street lighting, a council may pay for the 
electricity used by street lighting, but may have no say over the positioning, number or brightness of street 
lighting, and control of the asset may then be defined by the contract to reside with the energy company 
(External Consultant) 
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[The systems] are never final. They continue in time, always changing, as they are 
subjected to constant negotiation, compromise, revolution and subversion (Pipan & 
Czarniawska, 2010; p. 244). 
 
The External Consultant confirmed this, reflecting that the system placed in Council would take time 
to develop, changing a number of times: 
Collection of the data within the council can be a significant problem... [T]he 
development of a system to collect the data and collate it was not a linear process, but 
iterative (External Consultant). 
 
To account for GHG emissions within Council, data was being collated on a spreadsheet. The 
External Consultant advised that the use of a spreadsheet was not unusual for a preliminary system 
used to capture the data: 
[Council’s] current data capture for Greenhouse gas reporting is carried out using an 
Excel spreadsheet. This approach handles the complex and repetitive nature of 
greenhouse gas calculations with ease. It is typical of first systems for company 
reporting and was the default for Australian voluntary reporting programs (External 
Consultant, Internal Report; p. 11).  
 
Hence it was observed that the development of a system to collate Council’s GHG emissions did not 
stop with the production of the first report based on the NGERS system for the period ending 2010. 
There was further problematization as the Primary Actor moved towards her goal of a more ‘accurate’ 
system. The Primary Actor recognised that one of the weaknesses in the system that could have led to 
continued inaccuracy was manual manipulation of data. She referred to the manual work undertaken 
by herself and others to populate her spreadsheet. The data sent to her by the different actors within 
the Actor-Network: The Council Fleet sub-division; Accounts Payable and Water and Waste, was also 
collated by them by manually inputting data into a spreadsheet from the various different systems in 
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the different departments. The Primary Actor was aware of problems that are created when data is 
handled manually a number of times:  
They take that information and create another spreadsheet. I create my own spreadsheet. 
There’s a lot of duplication, there’s a lot of opportunity for human error… [The external 
consultant] recommended that we looked at procuring [data base software] which 
was a centralised system for us to report, record, monitor you know all of those 
sorts of things, our energy emissions data in a more effective way. (Primary Actor, 
Interview 1). 
 
As Panko and Aurigemma (2010) observed, manually entering data into corporate spreadsheets has 
been found to contain not merely errors, but material errors, that is errors that may affect the decision 
making process that relies on the information given. It would appear that, acknowledging the 
possibility of erroneous data, the Primary Actor was moving towards a more automated system that 
was designed to upload data automatically from the spreadsheets that are generated by the different 
divisions for internal reporting purposes: 
[A] centralised energy and emissions data management system that is automated in the 
way that it can actually pick data up from various spreadsheets across council, place it 
where it needs to go and create an inventory for us. (Primary Actor, Interview 1). 
 
An automated system was seen to be more accurate and less prone to errors. The Primary Actor was 
planning to engage an external consultant to develop a more automated system to be introduced in 
2012. When giving an example regarding the changing procedures, the Primary Actor explained that 
the electricity data would now be handled by Accounts Payable on a month by month basis: 
[B]ecause we’re putting in the energy emission system we’re going to try to be sourcing 
all of the data on a monthly basis… So that information [the electricity used data]will be 
coming through the account payable information [system]… The consolidated accounts 
are basically listed in a consistent manner so all of the [Excel spreadsheet] columns stay 
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the same so putting it into our new system... it will be able to just pick up the information 
automatically... (Primary Actor, Interview 2). 
 
There was a continuing focus on increasing the ‘accuracy’ problem originally expressed by the 
External Consultant in the internal report and the Primary Actor. This was also a concern for other 
members of the Actor-Network. For instance, the Sustainability Officer, Water and Waste, maintained 
a concern that the system should use and collate quality data, “[A] big part of [the consultation 
engagement] was around improving the accuracy, consistency, transparency of how we calculate our 
emissions” (Sustainability Officer, Water and Waste). The requirement for ‘accuracy’ was seen by her 
as a challenge for Council as it would be required to substantiate any claims it made in relation to 
either a reduction in its GHG emissions or movement towards its strategic target. “[T]he council has 
signed up to a fairly… challenging emissions reduction target. The Council is going to have to be very 
confident that it’s calculating its footprint accurately” (Sustainability Officer, Water and Waste). The 
Actor-Network continued to evolve as automation became a focus for the Primary Actor.  
 
Problematization continued as each yearly report was produced and the Actor-Network continued to 
develop. The Primary Actor undertook negotiations to enrol other actors in the network to produce the 
2010 GHG emissions report. As the Actor-Network evolved, the human actors remained the same, 
however the non-human actors changed over time. The next section considers the negotiation process, 
placed in the context of “interessement” (Callon, 1986). 
 
4.4.2 Interessement 
Interessement describes a group of actions that a certain entity exerts in attempts to 
bring the identities defined in the problematization phase to life. It is in this moment that 
devices are built and placed between the related set of actors in order to stabilise or 
‘‘lock in’’ the actor’s performance of the role and responsibilities defined on their behalf 
(Becker, et al., 2013; p. 3). 
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Problematization identifies the problem and the resources required to meet the expected goal. The 
actor who has been associated with the non-accounting discourse (in this case the movement towards 
accounting for GHG emissions with a system that has greater accuracy and reliability) then has to 
persuade others that change is required. She must persuade others to see the ‘problem’ and its solution 
in her way.  
“[T]he importance of the rhetoric is… central in defining shared problems, forming 
alliances, mobilizing arguments that translate the interests of other groups... and enroll 
them towards a common interest” (Robson, 1991). 
 
As a primary actor engages in the process of interessement, they attempt to: “…construct a system of 
alliances. Social structures comprising both social and [technical] entities are shaped and consolidate” 
(Callon, 1986; p. 211). This requires a process of debate between the actor and others as the effort is 
made to convince them to join in the network built to solve the problem. To understand how these 
negotiations took place within Council, it was important to begin with an understanding of the goals 
and interests of the different actors in the network. 
“[I]nterests are a crucial starting point of analysis because people engage in making up 
accounting numbers for a reason(s). Their purposes may not be explicitly articulated or 
only vaguely defined” (Chua, 1995; p. 116). 
 
The External Consultant encapsulated the Council’s apparent motivation in the executive summary of 
the internal report, explaining that there were a number of possible motivations for calculating 
Council’s emissions profile and using the profile to reduce its emissions: 
There are many reasons for [Council] to reduce its carbon footprint; however for 
[Council] the main driver appears to be the desire to demonstrate its commitment to 
providing community leadership by educating internal and external audiences on climate 
change mitigation. If [Council] seeks to remain at the forefront of Australian local 
governments in this area, it will need to invest in greenhouse gas data collection, 
management and maintenance. A modest investment at this stage which addresses the 
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primary data and system concerns highlighted by this report, will mitigate any small 
regulatory risk, help to reduce business risks associated with increasing prices for 
energy, and build the capacity to manage greenhouse gas emissions for [Council]'s 
social and environmental sustainability (External Consultant, Internal Report; p.iv). 
 
Part of this summary included ideals of environmental sustainability and leadership; however 
considerations of cost savings and regulatory risk were also mentioned. These were possible topics 
that the Primary Actor may have used in the negotiation process, as she defined shared problems that 
require the solution she suggested.  
 
The Primary Actor needed to negotiate, not only with those actors who will eventually become part of 
the Actor-Network, but also with senior managers in Council who could supply the resources required 
to bring the network together; resources such as finances to purchase software and authorisation to 
allocate other employees’ time to build the network. The Primary Actor engaged in negotiations with 
senior management, requesting such financial and operational support. This support would then be 
utilised to enrol others in the network. The rhetoric used in the negotiations depended upon the 
desired outcome and the co-operation required by the Primary Actor. These were ‘facts’ presented in 
the negotiations, which relied on the ability of the of the Primary Actor to bring others to accept them, 
through the use of appropriately phrased rhetoric (Latour, 1987; Lowe, 2001b). 
 
The Primary Actor expressed concern regarding the ramifications of any future legislation on the 
Council and considered a more rigorous system of measurement in the Council’s best interests. The 
External Consultant also noted that Council should pay attention to its GHG emissions calculations 
system to enable it to respond to any risk that future legislation would require a system to be in place 
(Internal Report, p. 10). A report to the Planning and Environment Committee supported this concern:  
In the future it is very likely that Council will be required to comply with GHG reporting 
and carbon permit obligations. This strategy [to account for GHG emissions] aims to set 
a direction towards carbon accountability and put in place emissions accounting and 
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management systems that will improve the likelihood of being able to meet these 
anticipated requirement (Progress Report on the Climate Change Strategy presented to 
the Planning and Environmental Committee, October 2011). 
 
The Primary Actor, however, did not seek support from Council, arguing that there was a risk that the 
Council would have to report its GHG emissions and would require an accurate and reliable system. 
Rather support from senior council members was negotiated on the expectation of increased 
efficiency and reducing costs. Increasing efficiency by improving environmental performance in a 
way that cuts costs
36
 with resulting improved financial performance previously has been noted in the 
literature (see for instance: Burnett & Hansen, 2008; Henri & Journeault, 2010), As Herzig, Viere, 
Schaltegger and Burritt (2012) point out: 
Management still has the discretion in deciding which environmental issues to recognise, 
how to measure and what to disclose, but if the accounting system highlights the 
monetary benefits from certain environmentally helpful activities, no manager would be 
likely to refuse to take action (Herzig, et al., 2012; pp. 7-8).  
 
This focus on cost cutting was used by the Primary Actor who included possible savings in the report 
sent to the Planning and Environment Committee:  
Emissions reductions and resource efficiency can increase financial savings to Council. 
Many actions such as developing and implementing energy management plans for 
Council facilities to improve their energy efficiency will reduce the operational costs into 
the future, negating the rising cost of energy. The future carbon cost to Council and 
estimated 15% annual electricity price increase will pose increased risk to Council's 
annual financial outlay (Progress Report on the Climate Change Strategy presented to 
the Planning and Environmental Committee, October 2011). 
 
                                                     
36
 This is referred to in the literature as ‘eco-efficiency’ 
136 
 
Emphasising the importance of cost cutting as a motivation for councils, the External Consultant also 
observed that organisations in general talked about cutting GHG emissions but seemed to focus on 
cutting costs (External Consultant, Interview). The External Consultant’s organisation offered to make 
each consultation project carbon neutral by purchasing carbon offsets. He noted that to the time of the 
interview, no organisation had accepted the offer. By inference, since the interview took place after 
the consultancy at the Council had been finalised, the Council did not accept this offer either. This 
action was in contrast to the External Consultant’s executive summary in the internal report and the 
Council’s continuing rhetoric in its publications such as the State of the Environment reports.  
 
High level support was seen by the Primary Actor as an important component for driving the project 
forward and she made every effort to ensure that the project was supported at the highest level 
possible: 
[T]rying to show the executive, so writing memos to the executive team to let them know 
how important this area is. To try and get them to be the ones who make the decision as 
opposed to it just going to a general manager within one of the departments... so it 
becomes understood that it’s an all of council problem, it’s an all of council issue 
(Primary Actor, Interview 1).  
 
Senior management were asked by the Primary Actor to support the project at an operational level: “[I 
made submission] to the executive team and ask[ed] them to endorse the governance structure of the 
project and to endorse the project approach” (Primary Actor, Interview 1). The Primary Actor 
indicated that while, subsequent to the support being given, senior management were sent reports, the 
responsibility for action was left with the Primary Actor: “[I write] memos to the executive team to let 
them know how important this area is” (Primary Actor, Interview 1). Other participants indicated that 
the action (and the responsibility) remained with the Primary Actor: “[The Primary Actor’s] intention 
[is] to negotiate with [the electricity provider] to get the data delivered to council in a more useable 
format (Sustainability Officer, Water and Waste) and “[The Primary Actor] makes sure that the 
different areas are getting the information she needs” (Accounts Payable). 
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The Primary Actor, after receiving support from Councillors and senior management, moved the 
project forward and started to build the Actor-Network. As part of the rhetoric used in this part of the 
negotiation process, the level of support given by Councillors and senior management was utilised by 
the Primary Actor to enrol individuals within the Actor-Network. The support from senior levels was 
acknowledged by others as they become involved in the project themselves: 
I mean obviously all the policies have been endorsed by council. The data management 
project has been endorsed by the executive team. So yes, so it’s a very high level support 
for the project. And it’s also in the corporate plan that we will accurately measure our 
emissions… [T]he governance is fairly strong, which is good (Sustainability Officer, 
Water and Waste), 
and 
[The project requires] the leaders of the organisation to promote [it,] this is [essential]. 
And they’re doing that (Council Fleet). 
 
The Primary Actor approached the Accounts Payable representative, who entered into a discussion 
regarding how to collate the requisite information and send the data to the Primary Actor. The initial 
reaction from the Accounts Payable representative was resistance, “[a]t first, I have to admit that I 
was reluctant” (Accounts Payable). Eventually the Accounts Payable representative agreed to be 
enrolled in the network and refers to senior management’s support of the project and the strategic 
intent of Council to cut emissions as the reason for her co-operation: 
I think that [Primary Actor’s superior] is quite keen in making sure that we are 
recording all the information that we need, I think basically it’s management. I mean in 
the end… if we can all reduce our carbon emissions it will be good for everyone and 
everyone should be interested (Accounts Payable, emphasis added). 
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As the Accounts Payable representative moved to collate the information she noted that some sources 
of information were easier to collate, for instance information about gas and refrigerant purchases 
were simple to input into a spreadsheet: 
We needed to work out the best way for us to get that information... so we just entered it 
the way she would like it so that she could easily get the information on to a spreadsheet 
(Accounts Payable). 
 
However the negotiations between the Primary Actor and the Accounts Payable did not end with 
complete agreement, as the data was not presented in the format that the Primary Actor preferred: 
We had negotiated it because she would have liked to have just one spreadsheet... but it 
wasn’t appropriate for us to do it like that so we do it every month and it is on a different 
spreadsheet which means it is a bit more difficult for her to get the information (Accounts 
Payable). 
 
The Accounts Payable representative resisted enrolment in the Actor-Network under terms prescribed 
by the Primary Actor, negotiating a slightly different role for herself. This was not the only example 
of such resistance from the Accounts Payable section. The Primary Actor becoming concerned 
regarding the accuracy of the accounts that would be provided by them, and had used an alternative 
source. During the initial phase of the project, all data for electricity consumption came directly from 
the electricity provider:  
[I]nstead of using the monthly accounts payable information what we would do is we 
would get a data dump on a 12-month interval and that would be direct from [the 
electricity provider] from their data manager (Primary Actor, Interview 2). 
 
The greatest barrier to the new system’s implementation came from the legacy management 
accounting systems used by council. The Primary Actor noted that there were a number of different 
systems, many of which did not have the information required: 
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I suppose we’ve got different departments… so the vehicle fleet, they have their 
information on one system… kilowatt hours, are probably the easiest to find but often the 
kind of matching up between the account and the account number and knowing exactly 
what the account is describing as to what facility it is. Gas, we weren’t keeping a record 
of gas consumption (Primary Actor, Interview 1). 
 
According to the Accounts Payable representative, purchase data for electricity and gas entered into 
the financial system included the usual fields including supplier, address, amount and so forth, but did 
not include kilowatt hours or the amount and kind of gases consumed in air-conditioning units, 
barbeques and so on. This detail was required to calculate the GHG emissions produced from their 
use. The Primary Actor investigated the possibility of including this data as each account was 
inputted. The Council used a relational database for its finance function and the Primary Actor was 
informed there was no excess capacity within the software program to include this information. In 
order to collect the information required by the Primary Actor, as part of the negotiation process, the 
Accounts Payable agreed to include the information as an extra column when making up an Excel 
spreadsheet for general internal reporting purposes. 
 
As the focus of the actors turned towards accounting for GHG emissions under the NGERS protocol, 
they reported dissatisfaction with the legacy systems. For instance the Accounts Payable 
representative pointed out that data was entered into the financial system by differing members of the 
finance team. The Sustainability Officer, Water and Waste, expressed concern that the legacy system 
utilised in the Water and Waste Division, provided information that did not consider all emission data:  
[T]he data that was used, you know, in years gone by, it was really just based on the  
Council’s accounts data and there was high chance of missing things (Sustainability 
Officer, Water and Waste). 
 
Council Fleet representative who found that the overall data stream from the system previously used 
by the Transport sub-division came from separate sources, one from the fuel pump at the depot and 
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the other from a card system that enabled employees to purchase fuel externally. Extra time and work 
was required to collate the two for the Primary Actor. At the same time, the amount of fuel consumed 
by each vehicle was not collected (Council Fleet), which did not meet the requirements under the 
NGERS system which required the following detail: 
Fuel consumed (litres) in each category of task, such as small passenger vehicles, 
vehicles larger than 4.5 tonnes and stationary plant such as generators  (External 
Consultant, Internal Report; p. A-1; see also DCCEE, 2011b). 
 
As previously mentioned in the discussion on data collection in Section 4.3.1, employees’ time was a 
constraint when developing the GHG emissions project, even with the strategic support of senior 
management and councillors. Data collection in the present study was suspended because of the 
Primary Actor’s concern regarding the time required to develop the system and the perceived 
requirement to ensure appropriate priorities were set for employees, taking into account their time 
constraints:  
[B]ecause this project is on a short timeframe sometimes it’s very hard just even for me 
to be able to get other staff time as part of the project so [I am] just cautious of people’s 
time (Primary Actor, Interview 2). 
 
This was not the only observation regarding the time required to collate the data for the emissions 
calculations, Accounts Payable also expressed concern about the time taken when they were busy:  
Accounts Payable has a really high work load and getting more work put on to us… I 
don’t think that anyone is going to go “OK, that’s fine”. You know when you’re busy… 
(Accounts Payable Representative). 
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The Sustainability Officer, Water and Waste, expressed a concern that she did not have the time to 
ensure accurate measurements for fugitive emissions from sewage were calculated:  
[I]t’s just time. You know, if I had all the time in the world I would keep investigating it. 
But you come to a point where you just have to give up because… you’ve got plenty of 
other things to do (Sustainability Officer, Water and Waste). 
 
Previous research in the public sector has noted increasing workloads and decreasing resource 
allocation (Berg, 2006; Becker, et al., 2013). The Sustainability Officer, Water and Waste, explains 
the constraint in this way “everyone’s just so busy, that’s the problem, and have got their own 
priorities”. The Accounts Payable representative mentioned that an external gas supplier was unable 
to respond to their request for more detailed data in a useable format, unlike another company. She 
mentioned the extra time it took to collate the data from the invoices of that company: 
[W]e probably would have spent maybe two hours a month recording the information 
and that’s a lot of extra time when you don’t have much (Sustainability Officer, Water 
and Waste). 
 
The External Consultant recommended devoting some time to the development of a reliable integrated 
system to account for emissions. The system was part of the request for the allocation of financial and 
human resources to implement the GHG emissions reduction strategy on the basis that it was 
necessary to understand where the emissions came from, in order to minimise them over time. This 
request was placed in a report before the Planning and Environmental Committee:  
Many of the actions documented in the Strategy are essentially cost neutral as they still 
deliver Council's expected service delivery. There are actions which require dedicated 
annual financial allocation which should be prioritised over the life of the strategy to 
ensure its anticipated results. The Strategy recommends a minimum annual financial 
allocation of $700,000. Without a dedicated budget, the strategy will not be implemented 
in its entirety and will not achieve its purpose (Report to the Planning and 
Environmental Committee, October 2011). 
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However it was noted in the minutes that the financial allocation was not achieved due to "competing 
budget priorities". Similarly a revolving energy reserve also recommended by the External Consultant 
in their internal report did not receive support. In this proposal, the External Consultant suggested that 
savings which resulted from GHG emissions minimisation projects should be placed in an account 
and utilised to fund other emissions minimisation projects. The Primary Actor, however, was unable 
to gain any traction with this idea with management within the divisions of the council:  
Create a process for it... estimating what the savings are going to be and then auditing 
the results and working out exactly what you’ve saved and then trying to detract that 
from the next budget of an asset owner. [For instance] if you reduce the electricity 
consumption of a particular building by say $5,000 then the following year that asset 
owner should have $5,000 removed from their budget ‘cause they’re not having to spend 
that money on electricity. Asset owners often don’t want to give up money... so it 
becomes quite a political issue (Primary Actor, Interview 1). 
 
During this period of interessement, the team brought together by the Primary Actor to develop the 
Actor-Network, consisted of the Primary Actor, the representative from the Water and Waste division 
and two members of the Information Systems support sub-division. The Greenhouse Working Group, 
previously seen in Figure 3, did not meet after the initial phase (Problematization), either to make 
decisions or provide input, as the Sustainability Officer, Water and Waste observed: 
[I]t’s rare for us to bring that group together as a whole because they get too confused, 
whether they’re data owners or data users, but we keep them informed. 
 
It would appear that the project team did not find such meetings of use, The Sustainability Officer, 
Water and Waste also went on to say: 
[I]t was a really uncomfortable meeting because it was that big mix of data users and 
data owners and an interesting mix of personalities. And some of them thought "Oh well 
we’ve already got the systems that can do this". They just had no understanding of the 
complexity of the issues. 
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The participants in the Greenhouse Working Group may have been unclear as to their role in the 
building of the Actor –Network. They would have been required to provide data and then use the 
resultant GHG emissions report as a guide to cutting emissions. There was evidence that after the 
initial attempt to hold a group meeting to discuss the issues and requirements of the new system with 
the larger group of people, the Primary Actor found that meeting with actors she wished to enrol in 
the network individually met with less resistance and produced greater co-operation. For instance the 
interviewee from Accounts Receivable mentioned the negotiations, in the form of a discussion, that 
took place between the Primary Actor and herself:  
At first, I have to admit that I was reluctant... You know Accounts Payable has a really 
high work load and getting more work put on to us was… I don’t think that anyone is 
going to go “OK, that’s fine”. Definitely, we discussed it and [the Primary Actor] told us 
what she needed [emphasis added] (Accounts Receivable Representative). 
 
Different rhetoric is utilized for different groups during interessement. The Primary Actor emphasised 
the possibility of cost cutting and increased efficiencies and alignment with Council’s overall strategy 
to gain the necessary resources and support from Council. She then went on to utilise the support 
given by the Council to negotiate and enrol others in the organisation, emphasising the importance of 
the calculations for GHG emissions. The different groups needed to understand that the goal of the 
Primary Actor was also in their interests. This is similar to Ezzamel’s (1994) case study which 
explored the fight against proposed cutbacks in a university. A resisting group was able to translate 
their own interests in a manner that showed them to be in line with the interests of their target 
agencies, by conveying to them differing ‘I want what you want’ messages (see also Latour, 1987; p. 
108). 
 
There was some resistance by both human and non-human actors in evidence as the Primary Actor 
negotiated with the prospective actors for her network. The Accounts Payable representative agreed to 
collate the information requested, but did not adhere to the expected format. The legacy systems 
within Council did not produce the information automatically, requiring humans to manually 
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manipulate the management accounting system outputs into usable data. Time was a constraint for 
everyone, and the Primary Actor had to adjust her timetable to suit others.  
 
On concluding the process of interessement, the Primary Actor had negotiated with the different 
actors necessary to enable the collating of the appropriate information, the calculation of the GHG 
emissions and the production of the emissions report. The Council, as has been previously discussed 
in Section 4.2.1, presented as a local government body that was concerned with the environment and 
the calculation of emissions was an important component. The human actors, agreed to be enrolled in 
the network and who were to provide this information to the Primary Actor, considered the collation 
of the information and the production of the GHG emissions report as socially responsible and in their 
best interests. The Primary Actor’s goal has become their own. The actors now speak of a ‘win-win’ 
scenario: 
Everybody wins, everybody wins… I mean there’s a social responsibility out there that 
we burn two million dollars’ worth of fuel a year, how do we reduce that not only in 
volume but burn the right type of fuel [in] the most effective way (Council Fleet), 
and 
[I]f we can all reduce our carbon emissions it will be good for everyone and everyone 
should be interested (Accounts Payable). 
 
The Primary Actor has negotiated with others to gain their co-operation in accounting for GHG 
emissions. The actors now agree to be enrolled in the Actor-Network. The next section provides 
details of how the Actor-Network comes together to build the required report. 
 
4.4.3 Enrolment 
 
Enrolment occurs as the Actor-Network is populated with actors and roles. As Callon (1986) explains 
“the definition and distribution of roles [for the actors] are a result of multilateral negotiations during 
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which the identity of the actors is determined and tested” (Callon, 1986; p. 214). The Actor-Network 
built within the Council to account for GHG emissions translated the data, collected from different 
areas of the organisation, to produce a report for senior management. As Ezzamel points out, the 
network was in place when agreement had been reached regarding how the Actors in the Actor-
Network would collect and present the data, “Enrolment involves the construction by agencies of 
alliances and coalitions between the memberships to reach agreement on the ends which they desire to 
pursue” (Ezzamel, 1994; p. 219). This section outlines where the data was found, who was 
responsible for it and how it was translated from kilowatt hours, litres of fuel, emissions from sewage 
and so on into the report. 
 
Based on the analysis of the Actor-Network at Council, Figure 4, which follows, shows how the 
Primary Actor combined the data from the different actors within the Council to calculate the carbon 
emissions that contributed to its GHG emissions. The major contributors to the emissions included 
electricity use; fuel used in transport and methane emissions from waste treatment. The organisation 
was also responsible for a number of buildings which have air-conditioning as the Council was 
accountable for the possible loss of gas from the air conditioning units. After the data was collated 
into a report, the Primary Actor forwarded the report to the Manager of the Planning and Strategy 
Division. It was then presented to the Planning and Environment Committee. 
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Figure 4: Data flow required to compile the GHG emission report for the Council 
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Figure 4 shows how the data flowed through the Actor-Network. Each column at the bottom of the 
diagram shows a different management accounting system that supplies the data to the Primary Actor 
to account for GHG emissions. Row 1 represents the facility that maintained the accounting system in 
Row 2. The systems in Row 2 collated data from a number of sources for a number of differing users 
other than for the Primary actor. For instance in the second column, Ergon’s system supplied data for 
their accounts receivable department as well as larger organisations such as Council; and, in the fifth 
column,  the Financial Branch at the Council collated information for both accounts receivable and 
payable functions as well as costing data for decision-making purposes. Row 3 describes the data 
required from the accounting system in Row 2 by the Primary Actor. For instance the second column 
on the left is a representation of the accounting system operated by Ergon, which supplies data about 
the Council’s energy usage to the Primary Actor. This data flowed towards the Primary Actor as 
shown by the arrows which indicate the direction of the data flow, she then collated the data flows in 
a spreadsheet, utilising the NGERS framework and conversion factors
37
 as a methodology to calculate 
the GHG emissions. The Primary Actor and the Sustainability Office, Water and Waste utilised the 
DCCEE website as a source of up-to-date information regarding any changes in the NGERS 
framework or other relevant Australian Government Policy. The information provided by the 
calculations in the spread sheet was forwarded in report format to the Manager of Planning and 
Strategy for the Executive Steering Committee. 
 
The data was also collected to enable the understanding of where the different emissions emanated for 
efficiency purposes.  
But it’s an incredibly manual process in converting that information into something that 
is useful to us, [be]cause we need to be able to divide out what’s water and waste versus 
what’s the whole council, what’s buildings versus what’s other assets, what’s water 
versus what’s waste water and to be able to do that at the moment, so it’s a very, very 
manual process (Sustainability Officer, Water and Waste). 
                                                     
37
 Conversion factors are equations, provided by NGERS to enable the conversion of non-CO
2
 GHG emissions to 
be converted to CO
2
 - e 
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The following is a description of the information flows and the Actor-Network in more detail. 
Unclassified data from the electricity supplier was uploaded to the Primary Actor as an Excel 
spreadsheet that covers the electricity usage for the whole Council.  
[W]e would get a data dump on a 12-month interval and that would be direct from [the 
electricity supplier], from their data manager… that’s basically a collation of all of the 
individual monthly bits and pieces that they send out through the year (Primary Actor). 
  
The location and numbers of the electricity meter were supplied by the infrastructure management 
division. It was then necessary to sort the data and compare the electricity usage with the meter 
numbers to understand exactly where (that is in what facility) the electricity was consumed. Since part 
of goal of the Council was to cut costs, it was important that each asset’s use of electricity was 
tracked. In this way each asset could be assessed to understand how it was using the electricity and 
how the use of this resource may be cut to decrease emissions and, at the same time, decrease costs. 
The Primary Actor then utilised the formula given by DCCEE (2011b) and the collated kilowatt hours 
per asset to calculate the CO2–e. 
 
Figure 4 also illustrates how Vehicle Fleet management supplied the Primary Actor with the amount 
of fuel used on a regular basis. The kinds of fuel included petrol, diesel, LPG and ethanol. The data 
was collected from vehicle log books, fuel cards (used for external purchases) and from the depot fuel 
supply records. LPG was also used in various buildings under the control of the Council. The gas 
supplier collected the activity data from meters in order to bill the Council. The data was then 
collected by Accounts Payable, from either the gas supplier’s invoice or an Excel spreadsheet from an 
alternative supplier, and forwarded to the Primary Actor. She then used the standard formula supplied 
from the DCCEE (2011b), different for each fuel source, to calculate the GHG emissions for each. 
 
As is also shown in Figure 4, the Council’s asset manager was required to record any leak of 
refrigerant from any air-conditioner in buildings under the Council's control. After measuring the 
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amount of loss of refrigerant and the composition of the refrigerant, it was necessary to use again the 
formula provided by the DCCEE to calculate the CO2-e. Since refrigerants are often mixes of different 
hydro fluorocarbons (HFCs) it was necessary to calculate the different emissions by volume using the 
ratio of the different HFC's and combine this information with the emissions factor given by the 
DCCEE (2011b). 
 
Calculation of the emissions from the waste treatment plant and landfill, shown at the right of the 
diagram, was the most complicated calculation required by the Council. This calculation was 
undertaken by the Sustainability Coordinator, Water and Waste who reported some concerns over the 
reliability of the data, for instance: 
[T]he number [of GHG emissions from the landfill] that has been used up until now is a 
very rubbery number based on very broad calculation method (Sustainability Officer, 
Water and Waste). 
 
The External Consultant explained that waste generation was a problem as Council had little input 
into what actually went into the landfill (Interview) and had not maintained data regarding the 
composition of waste that had been previously delivered to landfill sites (External Consultant, Internal 
Report). The CCP project focussed on calculating emissions from internal council processes and did 
not include them in the GHG calculations (ICLEI Oceania, 2008; p. 11), however the NGERS 
framework was built around the concept of operational control (Department of Climate Change and 
Energy Efficiency, 2011a) and, since Council had control of the landfill and had stated that they were 
going to utilise the NGERS calculations, this made reporting of emissions from the landfill part of the 
process. 
 
Calculations of the actual emissions from both the landfill and the waste water treatment plant was 
highly dependent upon a number of different factors including how the waste products were treated 
and the composition of the waste material. For instance landfill could have been composed of many 
things ranging from food waste to building material waste and the percentage composition could have 
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varied. Carbon emissions from the decomposition of different materials would have differed 
markedly. The Sustainability Officer, Water and Waste, used an estimate of the composition of waste 
that had been buried in the landfill to calculate methane production. The Council, for its first 
calculation using NGERS guidelines, took into consideration the estimated emissions from the landfill 
and only certain emissions from the sewage treatment facilities:  
[F]ugitive emissions from the waste water treatment plant were included, estimates of 
fugitive emissions for methane but not for nitrous oxide, because the estimation 
techniques were too broad for nitrous oxide and we didn’t feel that they gave a 
representative result (Sustainability Officer, Water and Waste). 
 
The DCCEE’s NGERS website includes a calculator that could estimate methane emissions (and its 
subsequent CO2-e) based on the composition of the waste in the landfill. The Sustainability Officer, 
Water and Waste, used the calculator, included the estimates of methane from the sewage treatment 
facilities and combined the result of this calculation with the electricity consumption of the different 
assets to calculate the GHG emissions for waste
38
.  
 
After the calculations were completed by the Sustainability Officer, Water and Waste, the results were 
forwarded to the Primary Actor. They are then combined with the CO2-e results from the transport 
fuel, electricity use, gas and refrigerant gases in an Excel spreadsheet. The diverse nature of the 
sources of data was noted by the External Consultant: 
[T]he primary data for greenhouse and energy reporting is sourced from across several 
different systems within CRC. For example, data on electricity use comes from a supplier 
while data on landfill emissions is sourced internally… the data for waste water 
treatment plants is sourced internally from process control systems. While this is normal 
for inventory processes on complex businesses, there are presently significantly varying 
degrees of uncertainty attached to the different data streams (External Consultant, 
Internal report). 
                                                     
38
 This calculation is also required for the National Performance Report for waste water treatment 
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The differing data streams, collated in different ways, had “significantly varying degrees of 
uncertainty attached to the different data streams” (External Consultant, Internal Report; p. 11) and 
were described by the External Consultant as being of differing ‘quality’. The External Consultant 
noted that this would make controlling the ‘quality’ of the data difficult (External Consultant, Internal 
Report; p. 11). Eventually this led to an effort to increase the ‘accuracy’ of the system by individual 
members as they viewed the uncertainty in their data collection processes. 
 
As part of this movement towards increased ‘accuracy’, the Sustainability Officer, Water and Waste 
developed a more precise process to calculate the fugitive GHG emissions from the sewage treatment 
plants. Previously methane emissions were calculated using a formula provided by Environment 
Australia (1999; Appendices I and II). The new method used a combination of sampling and chemical 
analysis to calculate emission levels. This method was seen by the Australian Government (DCCEE, 
2011c; p. 25) to provide better quality data. The calculation took into account the variable 
composition of the input substances, in this case sewage which can be substantially diverse at 
different times and in different places (for instance percentage of water in the sludge will change) 
(DCCEE, 2011b). 
 
The Water and Waste Department has also started to calculate the nitrous oxide emission levels 
(previously ignored) from the sewage treatment plants using the formula given by the NGERS 
(DCCEE, 2011c). The method of sampling and chemical analysis used by Council to calculate the 
methane emissions was not used for this gas in this iteration of the system. This method would have 
provided more accurate data.  
 
The Primary Actor also changed the procedure for collating the data for electricity. Monthly 
information was received from Accounts Payable. All electricity accounts now went to Accounts 
Payable first, who then manually entered the data into an Excel spreadsheet and forwarded this 
information to the Primary Actor:  
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This is monthly, so it’s a data file for all of our consolidated accounts… There’s also a 
lot of [electricity] accounts which are not consolidated, which come in on paper bills 
which will have to be entered manually [by Accounts Payable staff](Primary Actor, 
Interview 2). 
 
The legacy systems in the Council remained a problem as they did not integrate into an automated 
system. However, in the Council Fleet a new program was installed which gave more detailed data on 
consumption at the vehicular level. The new program was also used to provide data for the GHG 
emissions project. The data were still collated and forwarded to the Primary Actor in an Excel 
spreadsheet, however the new program produced the spreadsheet which was then manually 
manipulated:  
[I]t’s definitely very manual… Fuel Scan actually spits [out] an Excel report. So we’ll be 
able to tell by vehicle code how much fuel we’ve burnt, in whatever time span you want 
to choose (Council Fleet). 
 
When asked, Accounts Payable agreed that there would be a new financial system that would collect 
the data required for the new central energy and emissions data system; however the new system 
would not be available for another two years. Regarding the consolidated accounts, Accounts Payable 
reported: 
[W]e have our consolidated [electrical account] and we enter one line for the whole 
consolidated bill. So there is no way that we would have been able to get the 
information… the only way to do it is to record it on spreadsheets (Accounts Payable). 
 
The financial accounting system remained unable to collect and collate data from invoices which 
included the energy consumed and therefore could not produce, automatically, the information 
required. Accounts Payable was still required to prepare a spreadsheet from source documents and 
will continue to do so.  
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The resulting report, which covers the GHG emissions sources and amounts, is sent to the Manager of 
the Planning and Strategy Division which is then forwarded to the Council's Planning and 
Environment Committee for endorsement. The report is also intended for use by asset managers 
across the Council to assist in decision-making where appropriate as part of the Council’s Climate 
Change Strategy objectives (p. 9). 
 
Interestingly, as the different human actors accepted their role in the Actor-Network, their goals and 
the role of the Principal Actor aligned and they also became engaged in improving the accuracy of the 
system (Latour, 1986; Miller & Rose, 1990; Jorgensen & Messner, 2010). The Sustainability Officer, 
Water and Waste, and Council Fleet, and other members of the network began altering their systems 
to better collect and collate the data. There did not appear to be further negotiation between the 
Primary Actor and other human actors in the Actor-Network as the individual members changed their 
systems and processes to produce what they considered to be more ‘accurate’ data. 
 
Collating the data for the Primary Actor remained a manual process. As the Primary Actor moved 
towards an automated system, legacy systems remained resistant and required human actors to speak 
for them. Accounts Payable continued to create a spreadsheet, which continued to be a manual 
process. It would appear that with the new ‘automated system,’ members of the Actor-Network 
continued to manually collate the data. Although the new system would decrease the number of times 
data was manually handled, it would still not be an ‘automated’ system in the same way that a finance 
system could deliver a report on ‘day’s debtors’ or an accounts receivable summary. 
 
The human actors in the Actor-Network have understood their roles, what is required and when. Rules 
and routines have been put in place, each human actor accepting the role negotiated the Primary 
Actor. The legacy systems, continued to resist enrolment in the Actor-Network, but new systems, 
such as Fleetscan and the new ‘automated system’, moved towards further integration. The Primary 
Actor had a network of actors (the Actor-Network) in place to complete the report. The Primary Actor 
now understood the Council’s carbon footprint, her goal as explained in Section 4.4.1.  
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The next section considers the mobilization of the Actor-Network. 
 
4.4.4 Mobilization 
 
The Actor-Network was in place and the roles of the individual actors were now defined. 
Mobilization occurs as the other actors participate and the primary actor achieves the goal/s set. The 
primary actor speaks for the Actor-Network and is able to represent that goal to others. Callon (1986) 
identifies that mobilization has occurred when: 
The initial problematization defined a series of negotiable hypotheses on identity, 
relationships and the goals of the different actors. Now at the end of the four moments 
described [problematization, interessement, enrolment and mobilization] a constraining 
network of relationships has been built (Callon, 1986; p. 218). 
 
Within the council, the Actor-Network came together to build a report that was presented as an 
account of the Council’s GHG emissions. This account was presented as a resource to be used by 
stakeholders as information for decision-making purposes and by the Council to inform interested 
stakeholders that it was meeting its strategic goals. As the Council pointed out in its Climate Change 
Strategy, the report would be used both internally and externally: 
The success of Council's Climate Change Strategy will be measured in a variety of ways. 
Council conducts an annual greenhouse inventory in accordance with National 
Greenhouse and Energy Reporting System (NGERS) methodology which provides an 
annual carbon footprint... Council also reports on sustainability indicators as part of the 
annual State of the Environment Report and Sustainability Scorecard (Climate Change 
Strategy, 2009, p 11). 
 
The new reporting framework, represented by the Actor-Network, enabled the Council to move 
towards achieving its corporate goals (Corporate Plan, 2009; p. 6), that is to actively reduce the 
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Council’s GHG emissions with the aim of attaining carbon neutrality for the council by 2020 
(Council’s Carbon Emissions Reduction Policy, 2009; p. 1). In the year ending 2010, the State of the 
Environment reported the following GHG emissions: 
Energy 
Council used to 38,614446 kilo watt hours of electricity, 20% more than the previous 
year. Electricity use for buildings and street lights remained relatively unchanged while 
the water and sewage electricity consumption increased by 44%. Council’s electricity 
use in emitted a total of 55,310 tons of carbon dioxide equivalent, 5% more than the 
previous year. Council’s vehicles emitted a total of 4,070 tons of carbon dioxide 
equivalent, 16% less than the previous year (State of the Environment Report, 2009-
2010). 
 
The Actor-Network has produced a report utilising the NGERS methodology and the knowledge 
claim, the GHG emissions report, is presented as ‘fact’ to those outside the network by the Council as 
part of its ‘State of the Environment Report’. As can be seen in the quote above, the numbers are used 
as evidence that Council is reducing its emissions and “continuously improving its environmental 
performance and working towards sustainability’ (State of the Environment Report, 2009/10; p. 1).  
  
The Actor-Network will only become a ‘black-box’, that is an accepted and taken for granted process, 
when controversies regarding its ‘truth’ are settled (Latour, 1987). The Primary Actor remained 
concerned regarding the accuracy of the data that is produced:  
And I wanted to make sure that our data was accurate… recognising that we weren’t 
doing as good as what we could have been doing. And realising that I really wanted to 
have accurate data to report on greenhouse gas emissions reduction into the future. 
[Be]cause that’s a driver for change ( Primary Actor, Interview 1). 
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The Primary Actor remained committed to an ‘accurate’ system. At the same time, the Council sought 
to utilise the information in a better way: 
Council is developing an innovative solution to calculate, monitor and report on its 
energy and greenhouse gas emissions data. This system will be available to all staff via 
Council’s intranet and will convert emissions sources to tables and graphs. Council will 
be able to report accurately and efficiently from high level all of Council emissions, 
down to facility level. This tool will start preparing Council for a tighter legislative 
carbon environment reducing future risk (Sustainability Scorecard, 2010-2011). 
 
Council sought to make the information more widely available internally for decision making 
purposes. As previously noted, Actor- Networks of humans and technology are not unchanging; there 
is an ongoing process of making and remaking (Callon, 1986; Pipan & Czarniawska, 2010). The 
Primary Actor continued the process of interessement and enrolment, of refining the goal, 
renegotiating with the actors where new roles and new actions are developed.  
 
As previously mentioned in Section 4.4.1, one of the goals espoused by the Council was that 
information produced by the Actor-Network was to be used by internal stakeholders to increase 
efficiencies and cut costs. In the Council Fleet, the new system allowed the manager of the Council 
fleet to track each vehicle’s mileage, based on fuel use. He was then able to more efficiently manage 
the servicing of the vehicles: 
[The new system provides] consumption based data… we can service our vehicles based 
on fuel consumption, where most of our vehicles have been worked on time. We’re 
looking at vehicles that would be a very low usage, they may leave the depot in the 
morning and go to the Esplanade or go to a job and sit there all day and actually not 
run, they’re more of a tool carrier to the job,… or they carry a gang of men, gang of 
employees to the job, and sit. But then we could go to a vehicle that’s the toilet or 
barbeque or facilities cleaning vehicle, it can do 500 kilometres in a couple of days... So 
we have some very heavy usage vehicles that we try and monitor as well (Council Fleet). 
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This information enabled the fleet manager to tailor the service of vehicles to the mileage for each 
vehicle rather than, as previously, servicing them periodically. The change in the timing created 
greater efficiencies and cost savings. The new program was also allowing the Council fleet manager 
to compare differing fuel systems. This information was then used to substantiate a move to vehicles 
with lower fuel consumption, including hybrid vehicles, when a new purchase was to be considered.  
I mean with these hybrid garbage trucks, I want to be able to put in whatever that 
number is and because we still have one other standard truck, I’d just love to be able to 
put in over a month and say okay, this truck has done 17,000Ks, this one’s done 
19,000Ks, correlation back from that, how many litres of fuel have we burned? And then 
have a look at the capital outlay for both the machines, look at the capital efficiency as 
far as what have we gained (Council Fleet). 
 
The changes in processes and procedures within the Council Fleet was in line with an observation by 
the External Consultant who considered that councils are showing a leadership role in the area of fleet 
management as they change their management procedures and practices (External Consultant, 
Interview). These changes led to greater efficiencies and more informed purchase choices for new 
vehicles. The manager of Council fleet was then able to substantiate a more expensive vehicle which 
burned much less fuel. There was an acceptance that this meets with the strategic goals of the 
Council: 
I’d be very quick to say you’ve never got enough resources to be able to go and hammer 
this stuff really hard. But I mean it’s very, very strategic in regards to how we’re 
[Council] going (Council Fleet). 
 
This ability to use GHG emissions in the decision making process is explained in Council’s Corporate 
Strategy (2009). “Integrated decision making - integrate both long and short-term economic, 
environmental, social and equity considerations when making decisions - consider links between these 
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sectors and future impacts” (p.2). The Council also instituted office procedures to minimise waste 
from printing as explained in the Council’s Corporate Strategy (2009; 9-14).  
 
The Council moved to inform external stakeholders of the continued drive towards the organisation’s 
strategic goals as information produced by the Actor-Network was utilised. In an example of the use 
of this information, the changing nature of the vehicles which collect waste and increasing efficiencies 
of the garbage collection was highlighted in the Council’s reporting: 
New Waste and Recyclable Collection Fleet 
The commencement of the new Waste and Recycling contract in December 2010 included 
the requirement for the collection vehicles to be Euro 4 emissions standard complaint, 
which defines the acceptable limits for exhaust emissions. In addition, the collection runs 
are also being optimised to reduce unnecessary kilometres travelled. The new vehicles 
and more efficient collection runs will have the result of reducing emissions in collecting 
waste and recyclables. The new collection fleet will produce 98% less greenhouse gas 
emissions than the old vehicles, reducing Council’s carbon footprint by several thousand 
tonnes of carbon emissions over the life of the contract (Sustainability Scorecard, 2010-
2011; p.17). 
 
The Primary Actor and others remained concerned about the ‘accuracy’ of the GHG emissions report. 
There continued to be a movement towards the integration of the legacy systems. As the measurement 
of waste emissions was refined, the Sustainability Officer, Water and Waste, who interestingly has a 
scientific background, expressed confusion regarding the methodology developed in the Australian 
Government documents: 
[NGERS Determination] just needs to be a bit more descriptive in terms of what 
parameters you should be measuring. I mean I’ve spoken to our senior chemist at the lab 
and she’s confused as well, so, for me, if she’s confused about what we should be 
measuring, then there’s an issue (Sustainability Officer, Water and Waste). 
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This section has examined how the Primary Actor in the Council attempted to achieve her goal of 
building a system to ‘accurately’ calculate the GHG emissions that result from the Council’s 
activities, using the NGERS framework. The present study used Callon’s (1986) framework of 
‘problematization’, ‘interessement’, ‘enrolment’ and ‘mobilization’ to understand this process. The 
next section will explore some of the salient points that this examination has raised. 
 
4.5 Analysis of the case study sensitised by Callon’s (1986) 
concepts 
 
This case study has presented Callon’s (1986) process as a linear progression in order to better 
articulate the building of the Actor-Network, however changes took place in the network in a more 
chaotic fashion as Becker, et al.(2013) explain: 
In reality, the ordering and shape of the four moments is less organised and messier than 
their chronological description may suggest here, and thus the moments may also 
overlap (Becker, et al., 2013; p. 3). 
 
The Primary Actor has utilised two different Actor-Networks in her attempt to build her network. 
During problematization a number of external sources of information were used to frame the problem, 
accurately accounting for GHG emissions. A diagram of this Actor-Network (Figure 3) has been 
drawn on page 125. After the information has been gathered and the problem is understood, the 
Primary Actor moved towards interessement, negotiating and enrolling others. She redeveloped the 
network to include mostly internal actors as illustrated (Figure 4) on page 146. The one external actor 
remaining within the network is the NGERS website in the DCCEE. The DCCEE website continued 
to be included as a source of changing technical knowledge and expertise (Primary Actor, Interview 
2; also, for instance, the change in the coefficient for electricity, in a report to the Planning and 
Environment Committee, October 2010; p.23).  
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The rhetoric utilised by the Primary Actor in the process of network building, the interessement phase, 
changed depending upon with whom she was negotiating. Changing rhetoric has been observed in the 
literature during the interessement phase. For instance Becker et al. (2013) noted that different phrases 
were used in different German states to enrol public sector accountants into a new management 
accounting system. 
 
While the Primary Actor remains dedicated to the project to cut GHG emissions, her rhetoric implied 
that senior management within the Council would dedicate more resources to cut costs, rather than to 
cut GHG emissions: 
People like to celebrate their successes… hopefully our greenhouse gas emissions would 
start going down but it would be a lot better to be able to illustrate that to council and 
there [is] probably going to be a lot more confident [councillors and senior managers 
who will] dedicate funding to this area if they can see that there are [cost saving] results 
(Primary Actor, Interview 1). 
 
Senior management support was seen as a requirement in order to undertake the interessement and 
enrolment of junior staff, even though they were not required to enrol in the network
39
. After 
obtaining senior management support, the Primary Actor changed the rhetoric in the negotiation 
process with junior members of staff, emphasising the support of Council and how the project is part 
of Council’s strategic intent. Statements from senior management were important, as they were 
perceived to have a “legitimate right and authority to speak” (Cuganesan, et al., 2007; p. 893). These 
negotiations, with the backing of senior management, led to enrolment, sometimes reluctantly (for 
instance the Accounts Payable representative), by human members within the Council. 
 
Eventually GHG emissions fell and this was reported by Council in its State of the Environment / 
Sustainability Scorecard reports. The most recent Sustainability Scorecard (2011-12) from Council 
                                                     
39
 The Actor-Network exists only when information is flowing. Senior management within Council did not 
supply information or data and were therefore not part of the Actor-Network. 
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reported a decrease in the level of emissions produced by Council’s activity, going on to explain that 
increasing prices have been responsible for the increase in costs.  
Council’s total energy cost for 2011/12 was $10.9 million, an increase of 4.3% from the 
previous year. This figure includes all electricity plus generator fuel and gas. Electricity 
consumption, which accounts for the bulk of this cost, actually decreased by around 4% 
from the previous year. The increased overall energy cost is a result of increasing 
electricity, fuel and gas prices (p.16). 
 
The combined rhetoric in this report, which addresses both the emissions and the financial data, 
represents the tension between financial efficiencies and the perception of an improved environment. 
The goal of the Primary Actor, to decrease emissions, aligned with the financial incentive of cost 
savings within Council, representing the ‘win-win’ outcomes expected by some of the actors in the 
Actor-Network. 
 
Ensuring that the GHG emissions were calculated ‘accurately’ remained the goal of the Primary 
Actor. The Actor-Network was not automated. Individuals were collating information from differing 
areas using spreadsheets and manipulating and combining the data manually. Some spreadsheets came 
from other databases, such as from the unclassified data in the form of a spreadsheet from the 
electricity supplier. Others are compiled for alternative reasons other than calculating GHG emissions; 
those that complete them adding an extra column to satisfy the requirements of the Primary Actor 
(Accounts Payable). The Primary Actor then uses the differing spreadsheets, manipulating the data to 
formulate her own calculations. As mentioned in the previous section on page 141, the Primary Actor 
is aware that such manual systems are prone to errors. 
 
Enrolment of the legacy systems into the Actor-Network without the intermediary of a human actor 
remained problematic. Generic financial management systems are not designed to permit the entry of 
data such as energy type (kilowatt/hours, litres of diesel) and amount consumed. The Finance 
Division has not collected this data before. The division used Oracle, which is a database system 
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(rather than a spreadsheet program). Database systems can be designed to include this information, by 
increasing the number of variables in the data base. This task is not as simple as adding an extra 
column to a spreadsheet. It requires the involvement of systems specialists to analyse how and where 
to make changes to the database. The cost of such an exercise and the resulting changes may not have 
been of sufficient financial benefit to the Council for this to take place (Hall, 2008). Without the entry 
of this data into the database at the time of the recording the transaction, the data has to be sourced 
from elsewhere, frequently the original invoices. An integrated system is important for larger 
organisations to ensure that the improving environmental performance leads to better economic 
performance (Henri & Journeault, 2010). Following the suggestion by the External Consultant 
(Internal Report, 2009, p. 12), the Primary actor was moving towards a more integrated system for 
calculating the GHG emissions: 
[A]n energy and emissions data management system project… creating a centralised 
energy and emissions data management system that is automated in the way that it can 
actually pick data up from various [Excel] spreadsheets across council, place it where it 
needs to go and create an inventory for us (Primary Actor, Interview 1). 
 
Interestingly the data to be sourced and utilised in the system would still come from Excel 
spreadsheets, many produced manually, rather than from data collected by any legacy system, such as 
the financial system, or the Fuelscan program.  
 
The Primary Actor was not the only actor who emphasised the importance of ‘accurate’ calculations. 
For instance the Sustainability Officer, Water and Waste continued her focus upon the calculations 
regarding methane and nitrous oxide. As the methods changed and more gases were captured in the 
data, the resulting report was more representative of the Council’s emissions. The focus in the Actor-
Network on the data collection, rather than how the data was collated, answers only half the 
‘accuracy’ problem. Inaccuracies were able to enter the system, not only in the calculation of the 
emissions in the processing of waste, but also as the data was processed. The Primary Actor had not 
163 
 
addressed any requirement for controls that will detect and/or prevent errors entering the system and 
corrupting the data. As the External Consultant explained; 
At [Council], most of the data collection and reporting for these purposes is manual. 
This, combined with the absence of a uniform reporting standard exposes the data 
collection system to potential inaccuracies and inefficiencies. This represents a 
significant issue for [Council], particularly as the existing system does not provide for 
straightforward or accurate monitoring of energy consumption and greenhouse gas 
emissions (External Consultant, Internal Report). 
 
The failure of the GHG Emissions system to integrate into the Management Accounting System does 
not permit prevent and detect controls
40
 to be developed. As the External Consultant explained:  
Excel spreadsheets are not databases and do not provide for many of the reporting and 
data management functions required by [Council]… After assessing the needs of the 
likely users of the system within Council, [the External Consultant] recommends 
development of a dedicated Microsoft Access™ database system (External Consultant, 
Internal Report, page 11). 
 
Accountants understand how management accounting systems work. Inputting extra information into 
the financial accounting system at the time of receipt of an invoice, in an action very similar to 
updating an organisations inventory, would represent greater accuracy over the data that is produced. 
When an invoice is entered for an inventory purchase, the number of items is allied to the total invoice 
amount. This is an effective control that can be used to ensure that the data entry into the system for 
the energy purchased is an accurate amount, for example: the number of kilowatt/hours multiplied by 
the amount per kilowatt/hour should equal the amount of the invoice. This system would be effective 
for all kinds of energy purchased (electricity, diesel, gas) and for refrigerant gases
41
. Emissions that 
                                                     
40
 These are processes and procedures built into a system that will detect an error before the error enters the 
system or detect any errors that have been entered. 
41
 Refrigerant gases would require further calculations as they are mixes of a number of different gases. 
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come from other business activities – in the present study sewage waste and electricity production – 
require further checks and balances to ensure that the quantifications are within allowable parameters. 
 
As Bouten and Hoozee (2013) discovered in their investigation of four Belgian companies, 
“environment related accounting issues are not primarily addressed by the management accounting 
department” (p. 5). Observations in studies such as Baxter, Chua and Strong (2010) and Gray et al. 
(1995), show that accounting functions were sources of information or data in the process of 
calcualtion and collation, rather than involved activies described in the problematization phase of both 
iterations in this study. The Sustainability Officer, Water and Waste, spoke about a ‘shared’ 
responsibility with the accounting function, commenting: 
In terms of the data quality and data standards, they compare it to accounting standards 
in terms of auditing and that type of thing, but that doesn’t necessarily mean accountants 
have to do it… to me it means that organisation systems or collecting the data and doing 
the calculations have to be as transparent as what they are for financial calculations. 
And I believe that the energy use, so electricity use and fuel, is fine, it’s pretty straight 
forward … but the calculations around the fugitive emissions and some of the scope 
three emissions requires a significant amount of interpretation that you probably have to 
have some technical background to understand. 
 
Although there was an acknowledgement that accounting had an understanding of data requirements, 
there was no consultation with any in house accountants. After the formal interview was completed, 
she went on to comment that measurement and data requirements continued to change ‘unlike 
accounting standards’. 
 
Actor Network Theory and Callon’s (1986) four step process have brought to light how the Primary 
Actor used differing rhetoric to persuade others within the Council to enrol in her network. She was 
seen to move towards more accurate calculations of GHG emissions produced through Council’s 
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activities, producing a report the Council used in various ways. The next section will summarise the 
points raised in this case study. 
 
4.6 Conclusion 
 
In this case study, Callon’s (1986) four step process has informed regarding aspects of the formation 
of the internal processes and procedures within the context of the Council. During the 
problematization phase, the Primary Actor articulated how her goal was twofold. Firstly, to build a 
network that could ‘accurately’ calculate GHG emissions. Secondly, the resultant information would 
lead Council to cut emissions, which would be of benefit to the environment. The rhetoric during the 
interessement phase was targeted to the audience in an effort to negotiate co-operation. The Primary 
Actor used the opportunity of cost savings to persuade Council’s senior management to support the 
project. Then she used senior management’s support to negotiate with others to persuade them to 
expend their valuable time to collect and collate the data. Members of the Actor-Network then 
became enrolled, providing data for the calculations, however complete enrolment did not take place 
as she was unable to link non-human actors such as the legacy systems together with other actors. 
Human actors had to collate the information from the Council’s legacy systems and processes and 
forward it to the Primary Actor, who collated the information into a spreadsheet. As mobilization took 
place and the Council used the information produced by the Actor-Network, the rhetoric changed 
again from cost saving to GHG emissions and environmental concerns.  
 
The rhetoric of profit and cost savings seemed to override environmental issues as observed by the 
Primary Actor and the External Consultant. Within Council savings were emphasised, but the external 
report to the community substantiated Council’s position as an organisation that cared about the 
environment. Interestingly there is no evidence that any auditing procedure had taken place within 
Council to assure the accuracy of the data published in the Sustainability Reports. Accountants were 
not called upon to take any action within the process, either in the problematization phase or later.  
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The next chapter will explore the second study, the building of the Actor-Network to account for 
GHG emissions in a Heavy Emitter. Unlike the Council, this organisation was required to account for 
their emissions under NGERS legislation. 
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5 The Heavy Emitter 
 
5.1 Introduction 
 
The second case study examines an organisation that produces electricity for public consumption. 
This organisation was chosen for three reasons. Firstly, it is a for-profit organisation (contrary to the 
previous case study which was conducted in a not-for-profit, local government body). Secondly, 
under the NGERS legislation it is required to report its emissions. Thirdly, at the time of data 
collection for the present study, it was anticipated that, should the Carbon Pollution Reduction 
Scheme (CPRS) proposed by the Rudd Australian Government come to fruition, the organisation 
would be required to take part in the cap-and-trade system
42
. These factors are contrary to the 
previous case study which was conducted in a not-for-profit, local government body, which reported 
its emissions on a voluntary basis and was not required to take part in an emissions trading scheme. 
Because each case is different and is analysed using the same theoretical framework, each case can be 
compared with others (Yin, 2009).  Yin argues that a “cross-case” analysis will provide a single set of 
conclusions based on the similarities and differences of each case study. Yin continues that the ability 
to compare and contrast case studies increases the robustness of the research. Undertaking two 
dissimilar cases and applying the findings of one study to another increases the generalisability of the 
research (2007). 
 
Similarly to the Council, the Heavy Emitter had a record of reporting to the community regarding how 
its activities impacted on the natural environment. It had issued social and environmental reports from 
2000 (referred to as Public Reports, 2000-4 and Sustainability Reports 2005 – 11). The reports 
                                                     
42
 After winning the Australian Federal election in September 2013, the Liberal Party has made a commitment 
to removing any cost on carbon emissions and replacing this with a “Direct Action Plan” 
(http://www.liberal.org.au/our-plan/carbon-tax). At the time of the present study, this was not known. 
Organisations expected there to be a direct cost for emissions applied under the Rudd Governments Carbon 
Pollution Reduction Scheme (DCCEE, 2011a). 
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contained a number of metrics on economic, social and environmental performance numbers 
including its GHG emissions. These metrics allowed both the Heavy Emitter and the community to 
monitor changes in the environmental impact of the organisation’s activity (Bouten, Everaert, Van 
Liedekerke, De Moor, & Christiaens, 2011).   
 
This chapter continues as follows. The next section includes a detailed background of the Heavy 
Emitter and its previous GHG emissions reporting commitments to differing state and federal bodies. 
This section also includes a discussion of the Heavy Emitter’s obligation under NGERS. The 
subsequent section contains information regarding the scope of this case study and how data was 
gathered. In Section 5.4, ANT is used to consider how the network to account for GHG emissions has 
been built within the Council’s context. The data will be examined using Callon’s (1986) four step 
process as a framework to understand how the Actor-Network was built. Beginning with 
“Problematization” (how the problem has been understood), this section continues with 
“Interessement” (the negotiation process); “Enrolment” (the engagement of actors in the network) and 
“Mobilization” (the network is now functioning). The chapter then concludes with a critical analysis 
of the building of the Actor-Network and the usefulness of ANT as a theoretical framework. 
 
5.2 Background 
 
The organisation is a privately owned proprietary company which operated a power station in south 
eastern Australia. As with many such assets, the power station was built, and originally owned, by the 
state and was privatised when the state sold its electrical assets in the mid-1990s. The Heavy Emitter 
used the combustion of coal as a power source. Although it was one of the more efficient power 
stations producing electrical power for the grid (Bhattahcarya & Tsutsumi, 2004), the Heavy Emitter’s 
GHG emissions placed it in the top ten emitters of GHGs in Australia (Clean Energy Regulator, 
2012). The organisation employed approximately 550 people, almost two thirds of which worked in 
shifts to cover the twenty-four hour operation of the power station. More than ninety per cent of the 
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personnel have worked in the electricity industry for more than ten years. The organisation’s total 
revenue amounted to approximately $700m for the financial year ending December 2011 (Heavy 
Emitters Website) and EBIT represented $10.7m. Most of the organisation’s activities took place on 
site; however they also operated an administrative office in the state capital. 
 
Burning coal to produce electricity is a GHG emissions intensive industry. The Australian 
government, New South Wales (State) Government (NSW) and the Victoria (State) Government had 
signalled an aspiration to decrease the amount of GHG emissions created from the production of 
electricity using coal as a power source: 
In November 1997 the Prime Minister announced a package of measures to reduce 
greenhouse gas emissions in his climate change statement, ‘Safeguarding the Future’. 
One of the key energy measures is Efficiency Standards for Power Generation
43
. This 
measure has subsequently been incorporated into the National Greenhouse Strategy 
(NGS) that was endorsed by the Council of Australian Governments
44
 in 1998 (The 
Australian Greenhouse Office, 2000; p.3). 
 
Businesses can react in two ways to the possibility of increased regulation. Firstly they can account 
for the environment in preparation for possible future regulation (Buhr, 1998). Alternatively they can 
acknowledge the constraints such policies have upon its business environment. GHG emissions are 
described in the Heavy Emitter’s Corporate Social Responsibility Policy as “an issue of national and 
international importance’ (p. 1). Bowman and Haire (1976) describe pollution as a cost on society, 
explaining that those who have to suffer the consequences of the emissions are external to the 
                                                     
43
 This was developed into the Generator Efficiency Standards (GES) program, which was also conducted under 
the auspices of the Department of Sustainability, Environment, Water, Population and Communities. The 
objectives of this program were targeted to organisations involved in electricity production. It sought to 
measure and increase the efficiency of power generators. (Department of Sustainability Environment Water 
Population and Communities, 2010) 
 
44
 The members of the Council of Australian Governments include Prime Minister, State and Territory Premiers 
and Chief Ministers and the President of the Australian Local Government Association (www.coag.gov.au).  
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organisation. The Heavy Emitter acknowledged this cost as ‘significant’ in its first sustainability 
report: 
[The Heavy Emitter] is committed to continuously reducing the environmental impact of 
its… power generation operations... [It] is taking a number of steps to reduce the 
greenhouse intensity of its operations, in recognition of the significance of greenhouse 
issues to its business and the wider community (Public report, 2000, pp10-11, emphasis 
added). 
 
Before an organisation can act to control or limit the emissions produced from an organisation’s 
activities, it must first measure them. The Heavy Emitter not only calculated the GHG emissions it 
produced, but also published them. The ability of the Heavy Emitter to calculate and include the 
amount of CO2-e emissions in its publicly available reports quantified one aspect of the overall impact 
of the organisation’s activities on the natural environment. Quantification attracts because it appears 
scientific and translates the nebulous into something that is known and can be controlled (Gray, et al., 
1995). This ability to measure and control enabled the Heavy Emitter to express a commitment to cut 
the emissions of CO2-e which it produced, placing it, at least publicly, in line with the policies of the 
state and federal governments. The metrics in the reports then led to a greater degree of transparency 
and an ability for both the Heavy Emitter and other stakeholders to track the organisation’s 
environmental performance. The next section will discuss the regulatory position in which the Heavy 
Emitter found itself before elucidating upon its obligations under the NGERS program. 
 
5.2.1 The Heavy Emitter and Emissions Reporting 
 
Before the introduction of the NGERS program, the Heavy Emitter had been involved in calculating 
GHG emissions under a number of different initiatives developed at the state and federal level that 
were concerned with the reporting and/or mitigation of GHG emissions within Australia. Both the 
New South Wales (State) Government (NSW) and the Victoria (State) Government had signalled an 
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aspiration to decrease the amount of GHG emissions created from the production of electricity. NSW 
introduced legislation in 2005 that required local councils and organisations (businesses and 
government organisations) that consumed more than 10 gigawatt/hours a year to prepare an “Energy 
Savings Action Plan”, a comprehensive analysis of an organisation's energy use and management 
strategies. (Department of Environment and Heritage, 2011b; p. 1). This plan was administered by 
Department of Environment and Climate Change (DECC) (a New South Wales State Department), 
which required all affected organisations to: 
ensure that the savings action plan process identifies all energy use at a site and enables 
savings opportunities to be identified, quantified and analysed to a sufficient level for 
informed decision-making (Department of Environment and Heritage, 2011a; p. 1). 
This plan required the Heavy Emitter to calculate its GHG emissions and take steps to decrease its 
energy use. 
 
Although a Victorian company, the Heavy Emitter provided electricity to the south eastern Australian 
power grid and took part in NSW’s scheme to decrease GHG emissions using a benchmark of CO2-e 
per capita (Manager, Strategy and Development, Interview 1). NSW passed The Electricity Supply 
Amendment (Greenhouse Gas Emission Reduction) Act (2002). To enforce this legislation, the state 
made it a condition of the granting of a supplier’s license (Section 97C). The initial level was set at 
the commencement of the act in 2003 at 8.65 tonnes. The benchmark progressively dropped to 7.27 
tonnes. Suppliers of electricity were expected to reduce their emissions to meet the target. Should the 
target not be met, the suppliers were expected to pay a penalty per tonne of emissions. Similarly to the 
expected future NGERS CPRS
45
, the supplier was required to surrender an appropriate amount of 
abatement certificates at the end of the period.  
 
 
 
                                                     
45
 CPRS – Carbon Pollution Reduction Scheme was a cap-and-trade system proposed by the Rudd Government. 
At the time of data collection, there was an expectation within the Heavy Emitter that they would be required 
to purchase and trade carbon certificates of some kind. 
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At the same time, Victoria also changed the conditions of licence renewal for electricity producers in 
the state. The Environmental Protection Authority (EPA) changed the protocol for those organisations 
which required a license from the authority. As EPA Victoria explained: 
The protocol aims to ensure that Victorian businesses subject to EPA works approvals 
and licensing system that have an impact on the environment in terms of their energy 
consumption and greenhouse gas emissions (as defined in the protocol): 
 take up cost-effective opportunities for greenhouse gas mitigation, noting that in many 
cases they will achieve cost savings through greater energy efficiency; and 
 integrate consideration of greenhouse and energy issues within existing environmental 
management procedures and programs. (EPA Victoria, 2002; p. 1). 
 
The protocol went on to outline the steps required to apply for a license, or, as in the Heavy Emitter’s 
situation, change their reports as part of their licensing agreement. Heavy emitters were (and still are) 
required to prepare and implement an action plan for the measurement and reduction of GHG 
emissions (EPA Victoria, 2002; pp. 6-9). EPA Victoria required that organisations report: 
[T]he following information will need to be included in the licence holder’s annual 
report to EPA: 
 annual energy consumption, and the greenhouse gas emissions associated with this 
energy consumption; 
 where applicable, annual non-energy related greenhouse gas emissions… 
(EPA Victoria, 2002; pp. 8-9). 
 
Since the Heavy Emitter is a Victorian based company, it was subject to the requirements of EPA 
Victoria. Hence the protocol applied to the Heavy Emitter which needed to respond to the change in 
requirements in 2002, creating and implementing an action plan to mitigate greenhouse gas emissions. 
EPA Victoria encouraged organisations to join other programs provided by state and federal 
governments to gain information and support:  
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EPA licence holders are encouraged to join… government programs that provide advice 
and support on energy efficiency and waste management. Larger businesses are also 
encouraged, where appropriate, to join the Greenhouse Challenge program (EPA 
Victoria, 2002; p. 8, emphasis added). 
 
In the same paragraph EPA Victoria also advised that action undertaken in these programs would then 
be accepted as part of the requirements in the annual licensing report: 
[A]ctions that an enterprise has implemented, or is committed to implementing through 
membership of the… Greenhouse Challenge programs, should be documented in the 
action plan, and will be taken into account by EPA as contributing to compliance with 
the requirements of this protocol (EPA Victoria, 2002; p. 8, emphasis added). 
 
The Heavy Emitter found itself in a regulatory position that required it to calculate and report its GHG 
emissions as part of its license requirements. The licensors have recommended national schemes that 
will assist the Heavy Emitter in meeting those obligations. The present study finds that the Heavy 
Emitter joined and was actively involved in reporting its GHG emissions under two ‘voluntary’ 
programs developed by the Australian Government: The Greenhouse Challenge and the associated 
Generator Efficiency Program. These programs are described as ‘voluntary’ by the Heavy Emitter, 
referring to them as such in its Sustainability Reports, and the Manager, Strategy and Development, 
also addresses them as ‘voluntary’. He mentioned the Heavy Emitter’s history of reporting on matters 
of GHG emissions, sustainability and the environment. 
We were active participants in the Greenhouse Challenge or Greenhouse Challenge Plus 
program run by the [Australian Government] actually and also the Generator Efficiency 
Standard program or GES Scheme where generators signed on [manage and monitor] 
their emissions and managing their performance within a reference band (Manager, 
Strategy and Development, Interview 1). 
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The Greenhouse Challenge Plus program was a voluntary program conducted by the Department of 
Sustainability, Environment, Water, Population and Communities and began in 1995:  
Its objective was to encourage abatement; improve greenhouse gas management; 
improve emissions measurement and monitoring (Department of the Environment Water 
Heritage and the Arts, 2009). 
 
The organisation already operated an efficient power station (Bhattahcarya & Tsutsumi, 2004) and 
therefore reported meeting its obligations under this scheme on a regular basis (see for instance 
Sustainability Report, 2004, p 6; 2005, p. 7; 2006, p.11). The Scheme began on 1
st
 January 2003 and 
was originally expected to cease on 31
st
 December 2012 (Parker & Anderson, 2003). With the 
development and introduction of the NGERS program, this scheme was terminated early. 
 
The Generator Efficiency Standards (GES) program was also conducted under the auspices of the 
Department of Sustainability, Environment, Water, Population and Communities. The objectives of 
this program were more specifically targeted to organisations involved in electricity production. This 
program sought to: 
measure and to achieve movement towards best practice in the efficiency of fossil-fuelled 
electricity generation, and to deliver reductions in the greenhouse gas intensity of energy 
supply (Department of Sustainability Environment Water Population and Communities, 
2010). 
 
The program was aimed at improving the efficiency of the fossil-fuel combustion process which 
produced electricity in mainland Australia. This program began in 2000 and required participating 
organisations to enter into legally binding Deeds of Agreement with the Australian Government. 
Within the agreement was an expectation that organisations would assess and compare their 
operations with best practice and also report under the Greenhouse Challenge Plus (Department of 
Sustainability Environment Water Population and Communities, 2010). 
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The regulatory position in which the Heavy Emitter operated before NGERS encouraged the 
involvement of the organisation in a number of schemes designed to calculate its emissions, so that it 
was able to satisfy the requirements of the different state legislation and licensing. It is arguable that 
this made the schemes, if not mandatory, then at least advisable. The advent of NGERS legislation in 
2007 moved the reporting focus from the states to the federal sphere. 
 
5.2.2  The Heavy Emitter and its obligations under NGERS  
 
As previously discussed in Section 1.4, unlike the above ‘voluntary’ programs, NGERS required 
heavy emitters to register and report their emissions annually to the Department of Climate Change 
and Energy Efficiency, which was an Australian government department. The GHG emissions report, 
in the appropriate format, was to be submitted to the Department by 31
st
 October in the same year. As 
a major producer of GHGs from its operational activities and one of the heaviest emitters in Australia, 
the Heavy Emitter was never in any doubt that it would be required to register and report under the 
NGERS program.  
 
At the time of the present study, there was uncertainty regarding the Australian Government’s 
movement towards placing a cost on carbon. The Heavy Emitter anticipated a movement towards the 
CPRS, (Manager, Strategy and Development) a cap-and-trade system. This scheme was designed, as 
are all cap-and-trade schemes, to restrict the national emission of GHGs over time, by gradually 
reducing the number of units available for surrender to the government in exchange for the emissions 
as CO2-e. As a major producer of GHG emissions, the CPRS would have involved the Heavy Emitter, 
requiring the organisation to purchase and trade carbon pollution reduction units on the proposed 
market. On 2 December 2009, the Senate failed to pass the Carbon Pollution Reduction Scheme 
legislation and the scheme did not eventuate (Farr, 2009). This led to some uncertainty at the Heavy 
Emitter regarding the future requirement to trade units. However, NGERS was still in place and the 
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organisation was still required to calculate its emissions under the legislation, but would no longer be 
required to take part in an emission-based unit market
46
. 
 
At the time of the development of the system considered in the present study, the Heavy Emitter held 
concern regarding the possibility of trading carbon credits in the future, and felt that there was trading 
experience in this field within the trading division. This experience had been gained from activities 
linked to the previous state system of abatement certificates ("Electricity Supply Amendment 
(Greenhouse Gas Emission Reduction) Act ", 2002) (Manager, Strategy and Development, Interview 
1).  
 
5.3  Data Accumulation Process 
 
As stated in the previous section, prior to the requirement to report under the NGERS, the Heavy 
Emitter had been calculating its GHG emissions as required under its agreement with the Australian 
Government as a participant of the Generator Efficiency Standards program (Manager, Strategy and 
Development, Interview 1). In this program, participating organisations calculated the GHG emissions 
produced by the act of burning of fuel for the generation of electricity. Other activities, which 
produced GHG emissions, were not included in these calculations. For instance vehicular emissions 
were not included. NGERS required a more comprehensive calculation that included GHG emissions 
produced by all the activities of the organisation, from the fuel burnt in the organisation’s vehicles to 
the calculations for the combustion process. This required a more integrated approach by the 
organisation, gathering data from multiple sources and collating the data into the required format for 
the NGERS report. 
 
                                                     
46
 After the data collection had been finalized, the Australian Government introduced the Carbon Pricing 
Mechanism and the Heavy Emitter had to again consider the impact of an emissions market on the 
organisation’s operations. At the time of writing the Abbott-led Australian government had given an 
undertaking to repeal the legislation  
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Similarly to the Council, data were collected from an initial interview of 30 minutes duration with a 
representative from the DCCEE who provided background information regarding the Australian 
Government’s overall requirements, including how those requirements were communicated to the 
different organisations. Information was gathered from appropriate websites to gain an understanding 
of the impact of the legislation on the Heavy Emitter’s organisation. After the initial interviews with 
the Heavy Emitter, further investigation took place to provide a context in which to place the activities 
of the Actor-Network. This included gaining an understanding of the previous regulatory space and 
earlier emissions reporting requirements. 
 
The initial contact for this research within the Heavy Emitter was through the Accounting Manager. 
This person is a member of a professional accounting body and was approached at a function with a 
request for access to the organisation. The Accounting Manager was sent an overview of the research 
project and a request to interview the person given responsibility to build the network to account for 
GHG emissions. The Accounting Manager subsequently arranged for the research team to interview 
himself and the Manager, Strategy and Development, which took approximately one and a half hours. 
The research team, composed of the candidate and the principal supervisor, travelled to the 
organisation’s site to undertake the first interview. The Accounting Manager also provided a tour of 
the site, indicating the layout of the buildings and giving further explanation regarding the 
organisation’s day-to-day activities. 
 
5.3.1 Data collection 
 
Data collected for this case study included information gathered on the internet, interviews and the 
Heavy Emitter’s public and private documents, such as public sustainability reports and reports from 
external consultants. This information was combined with an understanding of the requirements for 
Heavy Emitters outlined on the DCCEE web-page and documents such as the NGERS Act, NGERS 
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technical guidelines (2011c) and the measurement protocols (2011b). This information was used to 
place in context the Heavy Emitter’s system built to account for GHG emissions.  
 
It is important not to confuse an Actor-Network with a group of actors. The Actor-Network is the 
associations between the actors (both human and non-human), not the actors themselves, and 
therefore the network only exists when action is taking place and information is flowing through the 
network (Latour, 2005). For every participant, collecting and collating the data to calculate the 
emissions was one of many tasks required of them. As the Manager, Strategy and Development 
pointed out, “You have to understand that the people involved in this team have their own sort of roles 
to undertake as well” (Interview 1). Communication between members of the Actor-Network was 
made on an ad hoc basis, frequently over the phone. Hence observation of the participants as they 
worked would not have been productive and the present project has therefore relied on semi-
structured interviews and public and private documents. Many studies using this theoretical 
framework have relied upon interview data and documentary evidence (see for example Chua, 1995; 
Neu, Everett, & Rahaman, 2009; Christensen & Skærbæk, 2010).  
 
Actor-networks do not consist of human actors only, but also take into account non-human actors who 
influence what humans do and the way that they engage with their experiences (Latour, 1986; Law, 
1986). In the present study, the non-human component was represented by the management 
accounting system. It is important to gain an understanding of the management accounting system 
under investigation in order to understand the linkages between the system and the people who use it 
(Lowe, 2001b). Investigating the non-human actors, the processes, procedures and technology used in 
this case study enabled the researcher to gain a better understanding of the experiences of the human 
actors and their relationship with the Heavy Emitter’s management accounting system. 
 
According to Lowe (2001), it is important to “unravel the workings of these systems… in order to 
understand how the data were being manipulated” (p. 343). By understanding the requirements of the 
‘end product’, the NGERS report to be given to the DCCEE, and the technical guidelines given, the 
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researcher is better able to gain an insight into the difficulties of building the Actor-Network. As 
Lowe (2001) goes on to point out, the researcher does not gain an understanding of the system in 
order to check the data produced from the system for accuracy, but rather to gain some “appreciation, 
not only, of the constraints and interrelationships within it [the system], but… also begin to develop a 
better appreciation of the human links with the system technology” (p. 343).  
 
Data collection began with a review of the DCCEE’s website and an informal interview of 30 minutes 
duration with a department representative, to gain an understanding of the Heavy Emitter’s 
obligations under the NGERS program. The interview took place in late 2010.  After the interview, 
the department representative sent further information to the researcher via email. This 
communication was followed with an examination of the websites of the NSW and Victorian 
department websites and the websites linked to the Greenhouse Challenge Plus and the Generator 
Efficiency Standards programs. This examination enabled the researcher to understand the different 
requirements of the reporting and regulatory frameworks and to compare and contrast them. A full 
understanding of the different system was required to give context to the changes within the Heavy 
Emitter’s processes and procedures to account for GHG emissions. 
 
During the initial contact (by email) with the Accounting Manager, he identified the Manager, 
Strategy and Development as the person responsible for collecting and collating the information to 
account for GHG emissions using the NGERS system. The researchers undertaking the present study 
arranged for the initial interview, travelling to the Heavy Emitter’s generation facility. In each 
subsequent interview, participants were asked to identify other members of the network and who had 
oversight and responsibility. This is in line with Callon (2006) who reasoned that participants would 
be aware of the networks in which they were involved. Each participant identified the Manager, 
Strategy and Development as the spokesperson for the Actor-Network (Latour, 1987, 2005). 
Interviewees included statements such as “He’s [Manager, Strategy and Development] just come 
along with a set of needs” (Group Leader of the Boilers Section); “[Manager, Strategy and 
Development] ran a report of some kind and just gave me the invoice numbers” (Accounts Payable 
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Representative) and “He’s [Manager, Strategy and Development] the main man” (Weighing Systems 
Representative). Since the Manager, Strategy and Development held the responsibility for building 
the Actor-Network, assigning roles and building the final document, the report, the present study has 
designated him as the “Primary Actor”. 
 
During the initial interview conducted in April 2010, the Primary Actor provided a detailed 
description of the network built to account for GHG emissions. He also provided a copy of three 
internal documents from three consulting organisations that had been involved in examining the 
Heavy Emitter’s systems. During the second interview, he provided the details of individuals who 
were involved in various aspects of data production for the GHG emissions report. Subsequently, the 
possible participants were divided into two groups. The first group were senior executives who were 
involved in building an understanding the emissions profile of the Heavy Emitter, by considering 
where and what were the sources of GHG emissions within the organisation. This group was involved 
in meetings early in the project’s development. This group had been disbanded in the middle of 2009, 
before the beginning of the present study. This group included the Scientific Services Manager; 
Station Performance Executive; Group Leader of the Boiler Section; and a legal representative as well 
as the Primary Actor. The legal representative was not considered relevant to the present study, which 
focussed on the operational aspects of the project, and was therefore not approached for an interview. 
The other members of this group were approached by email (which included an overview of the 
research project) and were asked to take part. No response was received from any member of the 
group after the initial email. A reminder brought a response from the Group Leader of the Boiler 
Section who was subsequently interviewed by telephone.  
 
After the initial interview, two further interviews with the Primary Actor were conducted over the 
telephone. The second and third interviews with the Primary Actor and the interview with the Group 
Leader of the Boiler Section were audio-taped and the transcripts returned to the participants for 
further comment. The interviewees agreed that the transcriptions were an accurate record of the 
interview.  
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The second group of contacts provided by the Primary Actor included seven possible participants. 
These people were identified by the Primary Actor as providers of data that were used in the 
calculation of the GHG emissions required under NGERS. By reviewing the information given in the 
NGERS report submitted by the Heavy Emitter in 2009 (private document), it became evident that 
two of the Actor-Network members, the High Voltage Engineering Group and the City Office, would 
have had little interaction with the Actor-Network. The collection of data required by them to fulfil 
their obligation to the Primary Actor was minimal and uncomplicated. Specifically, in both cases  the 
information could have been obtained by simply looking up one or more invoices and adding either 
the amount of sulpha-hexaflouride purchased, in the case of the High Voltage Engineering Group, or 
electricity and fuel purchased by the City Office (External Auditor, Consistency Audit; pp. 5, 11). 
Because of the uncomplicated nature of the required data collection, it was decided to concentrate the 
interview process on other members of the network. 
 
The remaining five were contacted with a request for an interview by email, which also contained an 
overview of the present study. One person responded initially with a request for clarification, as she 
did not consider herself pertinent to the present study. Another was on maternity leave. All 
participants were given assurances that their participation in the study was important. Three agreed to 
be interviewed. One participant (the Accounts Payable Representative) had been active in two areas of 
data collection for the GHG emissions report (in Procurement and the Financial group). All these 
interviews were conducted over the telephone. They were audio taped and the transcripts were 
returned to the participants for further comment. All interviewees agreed that the transcription they 
had received was an accurate record of the interview. The interviews were conducted between April 
2010 and July 2011. 
 
The initial interview with the Primary Actor and the Accounting Manager was face-to-face. The 
second interview and third interview with the Primary Actor were by telephone. Interviews with the 
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other participants were conducted by telephone as the individual participants were unable to commit 
to a time-frame that enabled face-to-face interviews to take place.  
 
The following public and private documents regarding the Heavy Emitter were also collected and 
reviewed
47
 using a thematic analytical approach similar to the previous case study. For instance, 
documents were searched to uncover any mention of carbon or GHG emissions, how they were 
calculated and reported upon, any discussion regarding a related risk analysis and software or 
hardware involvement:- 
 Heavy Emitter’s NGER’s submission summary (2009) - private 
 Heavy Emitter’s NGER’s report (2009) – private 
 NGERS Consistency Audit (External Auditor, 2009) – private 
 Gap Analysis of NGERS System (External Management Contractor, 2009) – private  
 Coal and Tonnage Audit (External Expert, 2009) Private 
 Heavy Emitter’s Corporate Social Responsibility Policy (2005) 
 Heavy Emitter’s Reports to the Community (2007 – 2009) 
 Heavy Emitter’s Public Reports (2000 – 2003) 
 Heavy Emitter’s Sustainability Reports (2009-2011) 
 Media Releases and news articles (April 2009 – December 2011)  
 Minutes from the Heavy Emitter’s Environmental Review Committee (April 2009 – 
December 2011) 
 Heavy Emitter’s Public Environmental Forums 
 
To gain a better understanding of the requirements and technical specifications of the various 
emission schemes, the following web-pages were viewed. The information contained in these 
web pages was collated and appropriate documents were downloaded and collected: 
 Heavy Emitter’s website 
                                                     
47
 The minutes from the Public Environmental Forum were reviewed but contained no useful information for 
this project 
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 Carbon Pollution Reduction Scheme48 
 Department of Energy Efficiency and Climate Change:  
Documents included 
o National Greenhouse and Energy Reporting Guidelines49 
o NGERS technical guidelines50 
o Sample completed NGERS report51 
o Publication of NGERS data (complying organisations and emissions) 52 
  Email communications Department of Sustainability, Environment, Water, 
Population and Communities: Documents included  
o Greenhouse Challenge Plus53  
o Generator Efficiency Standards54 
 Department of Environment and Heritage (NSW Government)55 
 Environmental Protection Agency (Victoria)56 
 National Generators Forum57 
 
                                                     
48
 Details can be found at: 
http://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/Browse_by_T
opic/ClimateChange/Governance/Domestic/national/cprs 
49
 Details now found at:  
http://www.climatechange.gov.au/climate-change/greenhouse-gas-measurement/national-greenhouse-and-
energy-reporting 
50
 Details now found at:  
http://www.climatechange.gov.au/climate-change/greenhouse-gas-measurement/national-greenhouse-and-
energy-reporting 
51
Downloaded on 12/10/2012 from: 
http://www.cleanenergyregulator.gov.au/National-Greenhouse-and-Energy-Reporting/NGER-
reporters/Reporting-obligations/NGER-reporting-tool-OSCAR/Pages/default.aspx 
52
 Details now found at:  
http://www.climatechange.gov.au/climate-change/greenhouse-gas-measurement/national-greenhouse-and-
energy-reporting 
53
 Details can now be found at: 
http://www.environment.gov.au/archive/settlements/challenge/ 
54
 Details now found at: 
http://www.environment.gov.au/archive/settlements/ges/ 
55
 http://www.environment.nsw.gov.au/ 
56
 www.epa.vic.gov.au/ 
57
 www.ngf.com.au/ 
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5.3.2  The Interviewees 
 
During the second interview the Primary Actor was asked to provide the names of persons who were 
involved in the building and maintenance of the GHG emissions accounting system. As mentioned in 
Section 4.3.2 this is a technique referred to as snowballing (Patton, 2002; p. 237). To ensure that all 
actors were identified, each successive interviewee was asked to nominate the names of the any 
participants who they knew were taking part in the project. All participants nominated the Primary 
Actor as the person required to build the Actor-Network to collect and collate the information for the 
NGERS report and the person to whom they reported in regard to this matter. 
The following persons were interviewed in this case study: 
 The Primary Actor: three interviews, the first face-to-face, ninety minutes duration, 
the following were conducted over the telephone (one of forty-five minutes as 
previously stated, the other of twenty minutes duration) and email contact 
 The Accounting Manager: the initial contact was informal in nature, approximately 
fifteen minutes duration, followed by email contact and then with the Primary Actor 
during the first interview, ninety minutes in duration 
 The Group Leader of the Boiler Section: interview conducted by telephone, 
approximately thirty minutes in duration 
 The Accounts Payable representative: interview conducted by telephone, 
approximately twenty minutes in duration 
 The Electricity Metering representative: interview conducted by telephone, 
approximately twenty minutes 
 The Weighing Systems representative: interview conducted by telephone, 
approximately twenty minutes 
 The representative from the Department of Climate Change and Energy Efficiency: 
interview conducted by telephone, approximately thirty minutes, followed by email 
contact 
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Interviews were conducted between April 2010 and July 2011. Each interviewee was asked to give a 
brief description of their background and their role in the Heavy Emitter. The information for each 
interviewee is as follows. 
 
The Accounting Manager is a degree qualified accountant and a CPA. He had been working at the 
Heavy Emitter for 16 years at the time of data collection. His responsibilities included all the external 
financial reporting the business undertakes such as the tax lodgement requirements, income tax, GST, 
FBT and pay roll tax.  
 
The Primary Actor came from an electrical control systems background. Moving from the operational 
side of the organisation, he undertook a business degree and gained some experience in the marketing 
group. He moved into the marketing area of the organisation, firstly physical trading on the desk but 
also undertaking the forward trading of electricity derivatives before moving into the area of strategy 
and forecasting. As the political climate moved towards possibly placing a cost on carbon, calculating 
GHG emissions became ‘a prime issue for us as a large emitter’ (Primary Actor, Interview 1). For the 
last two or three years, he has been required to gain an understanding of Australian Government 
policy in this area, NGERS and the impact of a cost on GHG emissions upon the Heavy Emitter. His 
role, at this time, was titled ‘Manager, Strategy and Development’, which incorporated carbon 
emissions trading and greenhouse policy issues and being responsible for assessing the impacts of 
these issues on the Heavy Emitter’s business. The position included communication and engagement 
with outside entities, industry associations and government. He was also required to forecast the 
impacts of the proposed CPRS, both from an electricity price and carbon price perspective. As the 
Primary Actor explained, he was responsible for how the GHG emissions were to be calculated and 
reported to the DCCEE, rather than the recording of any trading in the financial accounts. ‘I have 
more of the nuts and bolts involvement rather than [the Accounting Manager]... from a reporting 
perspective’ (Primary Actor, Interview 1) 
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The third interviewee was chosen because he took part in the initial phase of the project, being part of 
the team organised to understand where the emissions took place within the Heavy Emitter. The 
Group Leader of the Boiler Section (GLB) has a degree in mechanical engineering. He was a senior 
manager at the Heavy Emitter and was in charge of the organisation’s boilers58. His responsibilities 
included the operation and the maintenance of the boilers, including the combustion of the coal and 
other carbon rich fuels. 
 
The Electricity Metering Representative is a degree qualified accountant and a member of the Institute 
of Chartered Accountants Australia. She used to work as an auditor before taking a position at the 
Heavy Emitter. This person worked in the division which monitors the output of electricity from the 
power station and the resultant electricity that was supplied to the grid. Her responsibilities included 
dealing with settlements of the Heavy Emitter’s electricity accounts and undertaking some work in 
derivatives. She was also responsible for reporting and forecasting revenue for the power station.  
 
The Accounts Payable Representative joined the Heavy Emitter after finishing school as part of a 
traineeship program. During her period of employment of six years, she had always worked in 
differing sections of Accounts Payable. She had undertaken a TAFE course in business 
administration. During her period of employment her role had been paying invoices, banking and end 
of period journal entries. After approximately two years, she was also given the responsibility to train 
new employees.  
 
The Weighing Systems Representative was a technical officer and maintained the electronic 
equipment on the conveyors that move the coal within the facility. He holds a Certificate of 
Technology in electronics. His responsibilities included the maintenance of the apparatus that 
weighed the coal before it was sent to the boilers to be burnt. 
 
                                                     
58
 The boilers are used by coal fired power stations to heat water into steam – the steam is then used to power 
the turbines that produce electricity 
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5.3.3 Collating the data 
 
The participants were asked to describe their activities, how they gathered and collated information 
necessary to account for the GHG emissions which are produced from the Heavy Emitter’s activities, 
what systems they used and where and in what form the information was sent. This was combined 
with the documentary evidence sourced internally and externally to the organisation. The information 
gained from this process was compared with the previous voluntary programs in which the Heavy 
Emitter was involved, requirements of the NGERS, especially utilising the technical guidelines 
(Department of Climate Change and Energy Efficiency, 2011c). This is consistent with Latour’s 
(1986, 2005) ANT framework; that the Actor-Network exists when the flow of information occurs 
between the different actors, both human and non-human, rather than being represented by the actors 
themselves. The following section documents how the Actor-Network was developed and concludes 
with efforts to improve the system over time. 
 
As in the previous case study, ANT is used as a theoretical framework to examine how the network to 
account for GHG emissions was built within the Heavy Emitter’s context. Following is a brief 
overview of Callon’s (1986) four step process, used in the analysis. 
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Callon (1986) theorised that building an Actor-Network began with “Problematization” (how the 
problem has been understood by the Primary Actor). Primary Actors would utilise a number of 
sources, both internal and external to the organisation to gain an understanding of what the problem 
represented. In the present study, the Primary Actor in the Heavy Emitter gathered information to 
understand what accounting for GHG emissions under NGERS required. After the Primary Actor has 
gained an understanding of the problem, a process of negotiation takes place referred to as 
“Interessement”. The Primary Actor approaches others in an effort to convince them to take part in the 
network, mediating with each actor to define each role. This mediation may or may not be successful. 
“Enrolment” (the engagement of actors in the network) then follows as each actor accepts their place 
in the network and information begins to flow between them. In the present study this information 
flow produces the NGERS report. Finally, “Mobilization” represents an Actor-Network which is now 
functioning) and, in the present study, producing the report of GHG emissions that is forwarded to the 
DCCEE.  
 
Primary Actor – builds 
the Actor-Network 
Actor 3 
Actor 2 
Actor 1 
Negotiations/Interessement 
Enrollment/Flow of information 
Actor-Network 
Mobilization 
Source 1 of 
information about 
the problem 
Figure 5: Formation of the Actor-Network 
Primary Actor – moves to 
understand the problem 
Information 
Source 2 of 
information about the 
problem 
Information 
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5.4 The Actor-Network 
[A]ctions need... to be understood as network effects, as outcomes of the activities that 
sustain, and are sustained by, the action networks around them (Ahrens, 2008, p.294). 
 
To change an existing management accounting system or enact a new one, diverse interests in an 
organisation are gathered together and put in place, connecting different actor groups within the larger 
organisational network (Briers & Chua, 2001; Chua & Mahama, 2007; Beaubien, 2013). It is not only 
actors from within a firm that have an impact on accounting networks. External parties have an 
influence on the choice and operation of accounting systems (Briers & Chua, 2001; Chua & Mahama, 
2007; Alcouffe, et al., 2008). Changing accounting practices are affected by various organisational 
and external parties and both should be taken into account when considering the formation of an 
Actor-Network. 
 
5.4.1 Problematization 
Problematization is the outcome of the process through which the aims, interests and 
objectives of the discourses are translated into the procedures and objectives of 
accounting techniques and calculations. Through this process of translation specific 
accounting techniques are "seen" in new and problematical ways (Robson, 1991; p. 551) 
 
In the present study, the Primary Actor ‘saw’ accounting for GHG emissions under NGERS as 
something ‘new’ to the Heavy Emitter. Accounting for GHG emissions was now ‘different’ to 
previous accountings as it needed to be ‘robust’ and ‘comprehensive’. The network needed to be built 
to address this ‘new’ problem. The Primary Actor acknowledged the Heavy Emitter’s previous 
experience with the calculation of GHG emissions brought about by the burning of fossil fuels:  
We were active participants in the Greenhouse Challenge or Greenhouse Challenge Plus 
program... also the Generator Efficiency Standard program or GES Scheme where 
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generators signed on to managing their or monitoring their emissions and managing 
their performance within a reference band (Primary Actor, Interview 1). 
 
Beginning in 2003, the Sustainability and Environmental Department had accounted for CO2-e 
emissions under the Greenhouse Challenge Plus and the Generator Efficiency Standard schemes. 
Under these programs, they were required to report a number of metrics including the tonnes of fuel 
used, thermal efficiency, and GHG gas intensity. The Greenhouse Challenge Plus program required 
organisations to account for the GHG emissions produced from the burning of fossil fuels to generate 
electricity. The Generator Efficiency Standard scheme, in principle, required the Heavy Emitter to 
report against all internationally recognised GHG gases to ensure that the measure was in line with 
internationally agreed GHG accounting methodologies (The Australian Greenhouse Office, 2000). 
Recognised gases included carbon dioxide (CO2); methane (CH4); nitrous oxide (N2O); 
hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); and sulphurhexaflouride (SF6). The Generator 
Efficiency Standards (2000) pointed out that “[i]n practice, businesses are likely to only have to report 
against carbon dioxide, methane and nitrous oxide as these are the greenhouse gases that arise in the 
combustion process [of fossil fuels to generate electricity]” (2000; p. 4). 
 
Accounting for GHG emissions using the above protocols changed in July 2008 (Sustainability 
Report, 2009) when the Heavy Emitter developed a system to account for greenhouse gases under the 
NGERS program. The responsibility for this project was initially undertaken by the members of the 
Heavy Emitter’s trading division. When discussing the change of responsibility to the trading 
division, the Primary Actor commented: 
[O]ther entities or organisations might have had an [NGERS reporting system] within 
their environment group. We felt that the detailed nature... of the legislation and 
regulations was probably a bit too much... you needed a bit more of a commercial focus 
and more of an overarching business process focus to actually enable you to do NGERS 
effectively so that’s why it really fell to me (Primary Actor, Interview 1). 
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As previously mentioned, these schemes focussed on GHG emissions from the burning of fossil fuels, 
and did not include other emissions, such as “transport fuels, solvents, lubricants and oils” (Primary 
Actor, Interview 1). The Primary Actor considered that the Heavy Emitter did not have a ‘robust’ 
system in place: 
[Previously] we really just pulled the information together from across the business so 
the environment group would have links with other areas to provide electricity 
generation and electricity consumption and coal consumption… so [people from the 
Sustainability and Environment Department] go to the relevant departments and on an 
ad hoc annual basis say ‘oh can you give me this?’ (Primary Actor, Interview 1). 
 
There was an expectation within the Heavy Emitter that, as the NGERS program was enacted, a new 
team was necessary to meet the new reporting requirements: 
The National Greenhouse and Energy Reporting (NGERS) Act came into force in July 
2008, replacing the Greenhouse Challenge Plus program. [The Heavy Emitter’s] carbon 
intensity results have been calculated using a Greenhouse Challenge methodology. For 
future sustainability reports greenhouse emissions will be calculated using NGERS 
methodologies... A group has been formed to ensure that [the Heavy Emitter] will meet 
its new monitoring and reporting obligations (Sustainability Report, 2008, p. 35). 
 
To improve the system, the Primary Actor considered that the system should assess what the Heavy 
Emitter’s obligations were and how GHG emissions were to be measured: 
[W]e had to start assessing what our obligations were from the 1st of July 2008… that’s 
when the reporting year had started, so if you weren’t capturing information, well then, 
you were going to be behind the eight ball in terms of developing other methods to derive 
inputs that were necessary for the range of different energy emission sources that we 
needed to report (Primary Actor, Interview 1). 
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The Primary Actor also commented that there were insufficient resources in the Sustainability and 
Environmental Department which had previously “only… [been] looking and reporting via voluntary 
measures”. He perceived that, with the introduction of the CPRS (the prospective cap-and-trade 
system), it would be necessary to ensure that the data processing systems to account for GHG 
emissions under the NGERS program were “robust” and “comprehensive” (Primary Actor, Interview 
2). From the comments above it was perceived that the Heavy Emitter’s Sustainability and 
Environment Department were unable to deliver such a system and a new team built under the 
auspices of the trading team was considered necessary. 
 
The Primary Actor was not directly involved with reporting the organisation’s emissions when the 
Sustainability and Environment Department were collating the data for the earlier schemes: 
I haven’t been directly involved with pulling those reports [the Greenhouse Challenge 
Plus and the Generator Efficiency Standard scheme] together because it was part of the 
Heavy Emitter’s environment group that looked after that (Primary Actor, Interview 1). 
 
Problematization refers to the process of problem definition: a problem that needs to be solved, 
relevant actors and possible solutions” (Dambrin & Robson, 2011; p. 432). According to Callon’s 
(1986) four step process, gaining an understanding of the ‘problem’ and the resources that are 
required to solve that problem is referred to as ‘problematization’. Therefore, it is a process where the 
problem is defined and relevant actors and possible solutions are considered. The Primary Actor 
needed to firstly assess the reporting obligations under NGERS and then build a system to collate data 
from diverse sources within the organisation. This is the ‘problem’ that requires the Primary Actor to 
find a solution. 
 
The question the Primary Actor had asked was: ‘What resources and knowledge do I require to 
achieve my goal?’ His first step was to identify the requirements of the NGERS legislation, what 
information was required in the final report and the actors who have the necessary information and 
who were required within the network to account for GHG emissions. The Primary Actor gathered 
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information from varied sources to ensure that the new system, built to account for GHG emissions, 
covered all emissions, not just emissions due to the burning of fuel (previously reported by the Heavy 
Emitter’s Sustainability and Environment Department under the Generator Efficiency Standards and 
Greenhouse Challenge Plus program) and to ensure the calculations were more ‘robust’.  
 
A definition of the word ‘robust’ can be “sturdily built” or “straightforward and imbued in common 
sense” (Collins Online Dictionary, 2013). The word is used as a descriptor to a number of different 
systems in the Heavy Emitter’s public documents. There is a need expressed by the Heavy Emitter for 
a ‘robust’ National Electricity Market in its 2004 Sustainability Report to assist the development of an 
appropriate business plan. The 2007 Sustainability Report calls for a ‘robust’ safety system to 
improve safety outcomes. There is a call for ‘robust’ carbon capture and storage proposals in the 2009 
report and the 2010 calls for a ‘robust’ process for establishing revenue and cost budgets. The use of 
the word in the public documents implies a system that is well constructed and straightforward, 
reliable for decision-making purposes. The Primary Actor considered a system that was built for 
voluntary purposes, such as the Greenhouse Challenge Plus and the Generator Efficiency Standard 
scheme was not reliable and lacked ‘robustness’: 
[O]ur systems I think reflected that voluntary nature in that they weren’t as robust as we 
would have needed them to be under a you know some sort of certified or trading sort of 
program (Primary Actor, Interview 1)  
and 
[W]e didn’t have robust systems in place to actually you know report under a legislative 
regulated scheme such as NGERS (Primary Actor, Interview 1). 
 
Hence, the Primary Actor perceived that the problem was one in which he must produce a “robust” 
recording system to fully monitor all carbon emissions for which the organisation is responsible under 
NGERS legislation, expecting that his system would come under “some serious scrutiny” (Interview 
1). Under the Greenhouse Challenge Plus and the Generator Efficiency Standard scheme the previous 
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system was perceived to have been ‘voluntary’ and the Primary Actor commented that the old system 
had never been audited, leading him to the perception that it may have been less rigorous: 
Under the Deed of Arrangement between the parties, I believe there was supposed to be 
some form of audit carried out at least once every five years but I’m only aware of one 
participant in the national electricity market that’s ever been audited or reviewed under 
the GES or Greenhouse Challenge program… so we really just pulled the information 
together from across the business (Primary Actor, Interview 1). 
 
To understand the requirements under NGERS protocols, he used a number of different sources of 
knowledge from within the organisation and external to it. External sources included the NGERS 
website, consultants and industry bodies. Industry bodies were given a large amount of information 
regarding the emissions calculation process by the DCCEE, as they were used as the primary tool for 
dissemination of this sort of information (Departmental Spokesperson). The Primary Actor combined 
this knowledge with his own experiences. As Robson (1991) explains, the aims, interests and goals of 
a variety of different bodies of knowledge, ideologies and objectives are converted into the procedures 
and processes of accounting techniques and calculations. The problematization of accounting practice 
can produce new forms of accounting calculation. In so doing the outcome which can emerge is a 
(sometimes partial) solution to the problem (Robson, 1991; p. 551). 
 
The Primary Actor, himself, was not without some knowledge of the problem to be solved. He had 
been involved for some time with the DCCEE through the National Generators Forum, an industry 
body, where he was a delegate. The Heavy Emitter is a member organisation of the forum and the 
Primary Actor was one of the representatives for the organisation at the meetings: 
Over the last few years I was aware of what legislation was being developed and that 
was my field. I was engaged at the [National Generators Forum] as well and that this 
sort of policy was emerging and we had provided feedback to the Department of Climate 
Change in how those regulations were being developed and so I was involved in the 
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formulation phase. I was very aware of where the legislation was tracking (Primary 
Actor, Interview 1). 
 
According to the National Generators Forum’s website, its vision was to be a “respected market 
generator industry body recognised for effectiveness and excellence in influencing the development of 
Australian energy markets” (National Generators Forum, 2013a). Part of this policy was to actively 
participate in the discussion with the Australian government regarding GHG emissions produced in 
the generation of electricity, including writing submissions to the appropriate government authorities: 
The NGF is closely engaged in discussions with governments about the impact of climate 
change policy on the generation sector. NGF members support climate change policies 
which deliver least-cost abatement, accompanied by transitional measures to maintain 
energy security and investment (National Generators Forum, 2013b).  
 
His experience with the National Generators Forum ensured that he had an understanding of generic 
questions such as “What are CO2-e?” which apply to the problem. The Primary Actor needed to build 
a different, more ‘robust’ system. This difference required the Principal Actor to explore from where 
the emissions emanated within the organisation and uncover in what form information about the 
quantity and type of GHG emissions took. The Primary Actor needed to uncover where information 
required to account for the emissions resided within the Heavy Emitter’s management accounting 
system. To undertake this task the Primary Actor put together a panel of senior managers. As the 
Emissions Trading Implementation Group Manager explained, “We [needed] to input from all areas 
of the business [to respond to the requirements for the proposed Carbon Pollution Reduction 
Scheme]” (Sustainability Report, 2008, p. 36). Figure 6 below represents the network that the Primary 
Actor in the Heavy Emitter called upon to uncover this information. 
 
196 
 
 
Figure 6: Actor-Network used by the Primary Actor to understand the problem 
 
The arrows in Figure 6 show the flow of information from the various sources used by the Primary 
Actor. As previously mentioned, the Primary Actor utilised the knowledge he had accumulated from 
his participation in the National Generators Forum and the information provided by the DCCEE 
website. He then called together a group of senior executives from different parts of the organisation. 
These executives would have previous experience in gathering data about the Heavy Emitter’s GHG 
emissions as they would have been involved in the collection of data for the Challenge Plus and 
Generator Efficiency Standard scheme, previous ‘voluntary’ programs run by the Australian 
Government. They were consulted to gain an understanding of how and where different activities, 
resulting in GHG emissions, occurred in the organisation’s facilities. The Primary Actor used experts 
from the various fields (“engineering, technical and environmental”, Primary Actor, Interview 1) 
within the organisation to “identify the emission and energy reporting sources” (Primary Actor, 
Interview 1) and assist in defining a network that fulfilled the requirements of the DCCEE and the 
Primary Actor 
Manager of Emissions 
Trading and Implementation 
Group 
Greenhouse 
Challenge Plus 
External 
Consultants 
Generator Efficiency 
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Forum 
 Scientific Services Manager 
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NGERS protocols. It was also necessary for the Primary Actor to gain an understanding of the data 
systems, both financial and non-financial, used by the Heavy Emitter, which collected relevant data. 
Gaining an understanding of the requirements and the systems involved in solving the problem is in 
line with ANT’s concept of a network of actors, both human and non-human, who come together to 
build a network to produce some sort of ‘fact’ (Callon, 1986; Latour, 1986, 2005). As the Primary 
Actor explained: 
[The team we] put together looked at… all the reporting sources that we needed to cover 
and then all the inputs and outputs from that were reviewed and documented and 
flowcharted and everything else to ensure that we had everything captured and then 
reviewed by an external source (Primary Actor, Interview 1). 
 
The external consultant shown in Figure 6 was asked to review the process of data capture within the 
Heavy Emitter, to ensure that all the data required for the NGERS report was captured and collated 
correctly. The External Management Contractor produced a ‘Gap Analysis of NGERS System’ 
(2009). Previous research has noted that management accounting practices can be influenced by 
consultants (Alcouffe, et al., 2008; Qu & Cooper, 2011) and used by senior management to support 
their decisions in an attempt to weaken resistance and settle possible controversies (Chua, 1995; 
Christensen & Skærbæk, 2010; Becker, et al., 2013). In the present study, the Primary Actor used the 
consultants to assure that the system would be ‘robust’. “We’ve had a lot of assistance from external 
consultants to help us with identifying appropriate procedures and methods to report” (Primary Actor, 
Interview 1). 
 
This team of approximately five people met “every three or four weeks in the second half of 2008… 
less frequently up to the end of the first half of 2009”  (Primary Actor, Interview 1).The Primary 
Actor approached each member of the team to explain the processes and procedures within each 
person’s area of responsibilities. As explained by the GLB, the purpose of the meetings was to 
understand not only the sources of the GHG emissions, but also how they should be measured. For 
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instance, the GLB was required to measure the amount of coal consumed to heat the steam used for 
electricity production:  
[The Primary Actor] just come along with a set of needs. Specifically all he’s said is we 
have to work out you know the specific coal consumption per megawatt hour so that’s the 
objective and then we looked at ways of achieving that (GLB). 
 
The Primary Actor relied on the expertise of the members of the team to decide not only what data 
was required to measure the emissions, but how that was to be collected. As the GLB pointed out, 
there were a number of ways to measure the emissions that resulted from the burning of the coal and a 
choice had to be made regarding how that was undertaken:  
[One] option was using our existing coal weightometers on the coal belts to weigh it, the 
coal and [another option] was to actually measure what we were putting out through 
some volumetric analysis on our flue gas in the chimneys so they were the [options] and 
then we did a bit of an assessment on the accuracy… weightometers were something we 
already had and so to get that up to standard was actually probably the least expensive 
and the most reliable… Whereas measuring CO2 on a volumetric analysis… that was an 
alternative but we hadn’t had experience with that technology (GLB). 
 
To the Primary Actor, gaining complete knowledge of the Heavy Emitter’s GHG emissions and the 
whereabouts of the data was an iterative process. Using the information gathered at these meetings, 
the Primary Actor would then draw on the individual experts’ experience to document the processes 
and sources accurately (Primary Actor, Interview 1). The next meeting would then discuss the 
documentation that the Primary Actor had produced to ensure that it accurately reflected the reality 
within the organisation until the Primary Actor had a full understanding of the different sources of 
carbon emissions and how they should be measured. During this time the Primary Actor continued to 
monitor the DCCEE’s website to ensure changes to the requirements, including changes to the method 
of calculating the GHG emissions, were incorporated into the new system, the developing Actor-
Network. The purpose of the group was to ensure the Primary Actor “captured the processes and 
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sources of the emissions effectively and that [he was] using the right methodology… they were there 
for guidance” (Primary Actor, Interview 1). The Primary Actor was satisfied that the sources and the 
whereabouts of the data were understood and the group no longer meets. The Primary Actor reported 
that a lot of information came from the DCCEE after the Heavy Emitter registered as required under 
the NGERS, including information regarding the processes and procedures the Department required 
the reporting organisations to follow. 
 
The Primary Actor also gained an overview of the differing types of software and hardware available 
to account for GHG emissions. After attending a number of forums, discussions with information 
technology specialists and speakers from large commercial organisations, the Primary Actor sought an 
internally built system that: 
would then have a consistent approach with things like data collection protocols so that 
every area that’s providing input knows what their obligations are and we get a 
consistent approach to managing [the data] (Primary Actor, Interview 1) 
 
The original network built under the requirements of the Generator Efficiency Standard scheme and 
Greenhouse Challenge Plus which captured the amount of carbon dioxide emissions was ‘voluntary’, 
and built by the Heavy Emitter as part of their licensing requirements and their perceived social 
responsibilities. The Primary Actor was required to replace (translate) this network with a new one 
which satisfied the requirements of the DCCEE in regard to the relevance, completeness, consistency, 
transparency and accuracy of the calculations used and the records kept by the organisation 
(Department of Climate Change and Energy Efficiency, 2007). According to the DCCEE website, the 
information the Primary Actor required to build the report included the following: 
 a list of all emissions, energy production and consumption  
 the activity data used to calculate greenhouse gas emissions for each source, 
categorised by process and fuel or material type  
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 documentary evidence relating to calculations—for example, receipts, invoices and 
details of payment methods  
 documentation of the methods used for greenhouse gas emissions and energy 
estimations  
 documents justifying selection of the monitoring methods chosen  
 documentation of the collection process for activity data for a facility and its sources, 
and  
 records supporting business decisions and accuracy, especially for high-risk areas 
relating to reporting coverage (for example, applying concepts of controlling 
corporation, corporate group and facility).  
 
This was a new network built to produce a new knowledge object (a report that outlined the Heavy 
Emitter’s GHG emissions according to NGERS protocols), using the different methodology based on 
NGERS requirements (Sustainability report 2008, page 35). The Heavy Emitter expected that this new 
methodology would record higher GHG emissions than previously, because it would be more ‘robust’ 
and included other emissions sources. “It is expected that under this calculation [the NGERS 
protocol], [the Heavy Emitter’s] greenhouse emissions will be higher than previously reported” 
(Sustainability Report, 2008, p. 35). Robson (1992) has discussed how quantification has led to 
judgements about ‘rigour’ 
 
In the Heavy Emitter, the Primary Actor drew upon a number of different sources, including the 
DCCEE website, his own experiences, the external consultant and internal experts, to understand what 
calculating “using NGERS methodologies” meant and what new accounting techniques and 
calculations would be required so that he could be assured that the calculations were “robust” and 
sufficiently “comprehensive”. It can be seen during the problematization phase that a number of 
different knowledges were included in the process, knowledges about the Heavy Emitters GHG 
emissions, from where they emanated and in what repository data about them was stored. The Primary 
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Actor also consulted with parties external to the organisation, as information was gathered about the 
‘problem’. After gaining this understanding, the Primary Actor moved to form a new Actor-Network. 
Callon (1986) describes the negotiation undertaken to align the human and non-human actors to the 
purposes of the Primary Actor as the next phase of his four step process, ‘interessement’. 
 
5.4.2  Interessement 
Interessement describes a group of actions that a certain entity exerts in attempts to 
bring the identities defined in the problematization phase to life. It is in this moment that 
devices are built and placed between the related set of actors in order to stabilise or 
‘‘lock in’’ the actor’s performance of the role and responsibilities defined on their behalf 
(Becker, et al., 2013). 
 
According to Callon (1986; pp. 207-210), a Primary Actor may undertake a number of different 
actions to enrol others into the Actor-Network defined in the problematization phase. Rhetoric is often 
a feature of interessement, as the Primary Actor seeks to convince others to join. This has been seen 
as a part of a number of studies (see for instance: Ezzamel, 1994; Skærbæk, 2009; Becker, et al., 
2013). Other devices have been found in the literature to persuade others to become part of the Actor-
Network, such as  consultants and their reports (Becker, et al., 2013) or meetings with agendas and 
explanatory documents (Callon, 1986). In the present study, the Primary Actor has gained an 
understanding of where and when GHG emissions took place within the Heavy Emitter. He mapped 
the Heavy Emitter’s emissions profile during the problematization phase. He now approached 
different actors to negotiate their enrolment in the network. This section will examine the different 
devices that the Primary Actor used to persuade both human and non-human actors to join.  
 
The Primary Actor did not hold any meetings for personnel within the Heavy Emitter to explain the 
NGERS protocol, the reasons for a change in the way the data was gathered, or the requirements of 
the new Actor Network. Instead, he approached the proposed members of his network individually 
202 
 
“for the data that [he] require[d] from each of those individual areas, [he dealt] with them 
individually” (Primary Actor, Interview 1). One participant, the Accounts Payable representative, had 
little information regarding the requirements of NGERS or how this legislation would impact upon 
the Heavy Emitter. “I don’t really know how [accounting for carbon emissions] is going to affect [the 
Heavy Emitter]”. Participants did not indicate any discussion or negotiation process was used to gain 
their co-operation. As the Weighing Systems representative explained,  
“[A]ny of [the Primary Actor’s] requirements he feeds to us… no one’s directly said this 
is how we’re doing it, this is what’s going to happen, this is what we need to do”. 
 
As Qu and Cooper (2011) noted, in their study of the introduction of the Balanced Scorecard into a 
management consulting firm, deliverables continued to be open to negotiation when they were 
unspecified. In the present study, the participants indicated that the Primary Actor was quite specific 
regarding his requests for information. The Electricity Metering Representative simply requested 
clarification of what information was actually required before being able to comply with the request 
for it. Both persons received the request for data and responded without further discussion. The 
Accounts Payable representative was told to photocopy invoices and forward them to the Primary 
Actor:  
[The Primary Actor] had given us the invoice numbers and he knew how we filed them, 
so he gave us the dates that they would have been filed with. So it was just a matter of 
finding the dates and getting the invoice out and photocopying them (Accounts Payable 
Representative). 
 
During the problematization phase, the Primary Actor had engaged external actors, including the 
DCCEE, to provide a list of requirements (see Section 2.4.5 for a list) which were utilised in the 
development of the Actor-Network. He believed that, internally, everyone recognised that the 
organisation had a legal responsibility to account for the emissions, commenting, “[The] process and 
information requirements for NGERS are now well understood across the different business 
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departments”. He used the external actors’ documents (consultants who have reviewed the processes 
within the Heavy Emitter, examining how the emissions should be measured, External Expert, 2009; 
External Auditor, 2009; External Management Consultant, 2009) to provide support for his 
requirement for a “robust” network. The documents did not appear to be used in the interessement 
process as participants, when asked about the external consultants, reported no involvement in 
discussing them nor did they mention seeing any documentation. The Weighing Systems 
representative observed, “We don’t have any involvement [with the external consultants]”. The 
Electricity Metering representative concurred saying that she believed consultants had been involved 
at some stage.  
 
The Primary Actor made the following comment when asked how others were accepting the changes 
to their routines to gather the information required: 
[T]here’s issues with data management or data collection, that you know things need to 
change so [the human actors] generally been cooperative but it’s difficult to make large-
scale changes where it results in you know how someone does their job differently 
(Interview 1). 
 
While the human actors fell into place within the Actor-Network apparently with little resistance, the 
non-human actors (the technology) did not fit into the Actor-Network as fluidly and the information 
systems needed to be adjusted. Some individual information systems (such as that which monitored 
coal brought into the power station) were not ‘accurate’ enough to ensure appropriate “robustness” 
and required increased instrumentation and monitoring by an external consultant to ensure that the 
goals set by the DCCEE were met. A previous method used under the Generator Efficiency Standard 
scheme to weigh the coal and calculate the resulting emissions was found by external consultants to 
be not sufficiently accurate and the system was changed to ensure it was weighed more accurately 
(External Expert, 2009). As the GBL explains: 
[W]hat we did was we started to look at taking what we currently have in terms of our 
accuracy which was to our internal standard and then what we would have to do to get 
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something that would be credible to external agencies and would suit the purpose of 
reporting and that’s when we worked out that we’d have to use [a system of weighing 
and] calibrate to Australian standards. 
 
To choose amongst the options for a new system the GBL explained, “[I]t was a very simple 
comparison of the alternatives and ranking [the] cost and then accuracy and confidence that we could 
get [a system that would weigh the coal accurately].”The method for testing the coal’s composition 
remained the same.  
 
Again legacy financial systems (for instance, procurement) within the organisation would not link 
together with other system, “The trouble is a lot of the systems that we need to link into are not 
naturally linked… with other systems” (Primary Actor, Interview 1). In order to extract the 
information required from these information systems, the Primary Actor negotiated for the 
appointment of a spokesperson (a human) for the individual networks to translate the output and 
forward that to him in an appropriate format. The Primary Actor spoke to these individual 
spokespeople within the network when he felt the need to check on the accuracy of the data he 
received. As the Weighing representative observed, “[I]f he has issues in his reporting that’s when 
we sort of hear from him”. 
 
Utilising the documents provided by external actors to ensure that the network has been built to 
provide the goal of the Primary Actor, a ‘robust’ and ‘accurate’ information system, the actors move 
into their position and begin to provide information so that the Primary Actor can build the 
organisations emissions profile for the DCCEE. The success of the interessement phase, that is the 
implementation of the Actor-Network as a means to calculate emissions confirms, more or less 
completely, the ‘robustness’ and ‘accuracy’ of the network. (Carrington & Johed, 2007). 
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5.4.3 Enrolment 
The actors within the network become “‘locked in’ on their new roles, not only by 
consultants but also by external auditors” (Becker, et al., 2013; p. 7) 
 
As Latour (2005) has pointed out an Actor-Network is transient, only in existence when information 
is flowing. The Actor-Network was now in place and the information moved through it. Based on an 
analysis of the Actor-Network system at the Heavy Emitter, Figure 7, which follows, shows how the 
Primary Actor combined the data from the different actors within the Heavy Emitter to calculate the 
GHG emissions that are produced by the organisations activities. The major contributor to the 
emissions was the burning of fuel to generate electricity. Other sources of emissions included fuel 
used in transport and stationary engines, and the use of hexafluoride in electrical switches. After the 
data was collated into a report, the Primary Actor forwarded the report to the Senior Management 
Executive. It was then signed by the Chief Executive Officer and sent to the Department of Climate 
Change and Energy Efficiency. This section will explain this process in more detail. 
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Figure 7: Data flow required to compile emission report under NGER legislation 
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Figure 7 illustrates the Actor-Network assembled to gather the data to build the GHG emissions report 
required to comply with NGERS legislation. Each column at the bottom of the diagram shows a 
different management accounting system that supplies the data to the Primary Actor. The columns 
labelled “External data sources” indicate that the management systems are controlled by external 
organisations. Beginning at the bottom of the diagram, the figure indicates in Row 1 which area of the 
organisation (or external organisation) controlled each system.  Row 2 describes from which 
information system the data came and Row 3 shows what specific information was requested from 
each system. The different data streams were forwarded to the Primary Actor who manually entered 
them into in an Excel spreadsheet. They were collated and combined with various factors provided by 
the DCCEE (Department of Climate Change and Energy Efficiency, 2011c). The spreadsheet 
calculated the total GHG emissions produced by the Heavy Emitter’s activities.  
 
As Figure 7 shows, there were two sources of greenhouse gases that were controlled and measured by 
external organisations. Firstly, in the column on the left, as a generator of electricity, the Heavy 
Emitter is required to inform the DCCEE regarding the level of electricity produced for use within the 
facility and the amount produced that is fed into the grid for use outside the facility. The Australian 
Energy Market Operator measured the amount of electricity that was produced by the Heavy Emitter 
and also the amount of electricity that was sold to external users by the organisation, using an 
Electricity Metering system controlled by the Australian Market Energy Operator. The difference 
between the amount produced and amount sold to the external parties was the amount of electricity 
that was used by the organisation. This difference was required to be recorded separately by the 
organisation in the NGERS report.  
 
Secondly, approximately thirty contractors were engaged to provide vehicular transport on site. The 
contractors’ machinery used fuels and oils within the confines of the facility. The contractors were not 
required to report directly to the DCCEE under the NGERS (2007) legislation, because they fell 
below the required GHG emissions threshold for either a facility or an organisation. However, under 
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the legislation they are considered to be under the control of the Heavy Emitter
59
 and therefore needed 
to be included in the Heavy Emitter’s calculation of GHG emissions. The Heavy Emitter did not keep 
any data on the use of carbon based products by these third parties and therefore had to obtain this 
information from them. As the Primary Actor pointed out, the data had to be collected from them and 
collated manually into a spreadsheet, “[T]hat’s a largely manual process that we go and get that data 
from each of them” (Primary Actor, Interview 1). He found this process required a great deal of effort, 
“[The] contractor side of things is quite onerous in terms of our administrative burden”. 
 
The contractors were sent a questionnaire by the Heavy Emitter at the end of each period, requesting 
details of their fuel consumption. The completed survey was returned by some (but not all) of the 
contractors. The Principal Actor anticipated that completed surveys were received from over two -
thirds of the contractors and that this represented more than 95% of the total emissions that were 
produced by the contractors’ activities. The balance of contractors’ fuel usage was extrapolated by 
using the contract value as a base for the calculation (Principal Actor, Interview 1). The External 
Auditor confirmed that this estimation was reasonable: 
It is anticipated receiving details of over two thirds of contractors will represent well 
over 95% of total contractor emissions. It is intended to extrapolate remaining 
unreported contractor usage based on contract value, which appears appropriate and 
reasonable (NGERS Consistency Audit, 2009; p.11). 
 
Figure 7 also shows coal, natural gas and briquettes were used within the organisation to produce the 
heat required for electricity generation. The coal was weighed on a regular basis by an automatic 
weighing system as it passed along the conveyer belts into the power station. Samples of the coal 
were collected by internal staff and assessed for their chemical content. This assessment was checked 
by the science and engineering consulting firm, an independent laboratory, on a monthly basis. It was 
                                                     
59
 A controlling corporation has operational control if it has the authority to introduce and implement any or all 
of the following: operating policies, health and safety policies and/or environmental policies. The Heavy Emitter 
insists on Workplace Health and Safety briefings and controls the operating policies of the contractors and is 
deemed under the legislation to be in “operational control” of any internal contractors. 
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therefore possible for the Primary Actor to use the weight and composition of the coal to calculate the 
resulting GHG emissions when the coal is burnt within the furnace. Natural gas and briquettes are also 
used by the power station in the combustion process. Information regarding the purchase of these raw 
materials does not come from the Procurement or Finance section, rather it is controlled by the 
division which oversees the combustion process.  
Our actual production group in the power station handles the ordering of briquettes and 
the payment of invoices and the monitoring of invoiced versus delivered quantities so it 
comes from the power station production group (Primary Actor, Interview 2). 
 
Because these fuels were not the primary fuels used by the Heavy Emitter for electricity production, 
NGERS permits the Heavy Emitter to assume they were of a standard composition (External Auditor, 
NGERS Consistency Audit, 2009; p. 11). The organisation used a standard formula supplied by the 
Department of Climate Change and Energy Efficiency and the weight of the products consumed 
(provided by Procurement – Contracts and Logistics) to calculate the GHG emissions produced in the 
combustion of these products.  
 
Other fuels shown in column numbers 7, 8 and 9 of Figure 7 are used by the organisation in both 
stationary and vehicular engines. According to the Primary Actor and the External Management 
Contractor (Gap Analysis of NGERS System, 2009)  the internal fleet management system kept track 
of the amount of fuel used by vehicles. Non-diesel fuels (such as kerosene) were purchased and 
recorded in the Passport system, the inventory management system utilised by Procurement – 
Contracts and Logistics. This system recorded the quantity of each fuel purchased and how much was 
logged out from the store. Data (in the form of work orders for specific tasks) was collected by the 
system and could have been used to track whether the fuel was used for transport, electricity 
production or not combusted (such as used as a solvent).  
 
210 
 
The amount of fuel utilised in each area was forwarded for input into the report. The volume of fuel 
purchased for stationary engines was also tracked by Procurement – Contracts and Logistics, using 
their materials and procurement database and similarly reported. Unlike the fleet management system, 
Contracts and Logistics were less able to collate the amount of fuel purchased for this area, because 
the appropriate data was not inputted during processing. The Accounts Payable representative 
discussed how the data was entered into the system. As the Accounts Payable representative 
explained: 
[The] details in [the system] would be things like their invoice number, invoice date, the 
amount, the description of the invoice, what numbers accounting numbers we’ve used… 
You can normally tell what something is roughly by the accounting numbers, because 
we’ve obviously got different numbers for different things. So that narrows it down and 
then the description normally helps but there’s not a different box or something that we 
tick to say it’s fuel or if it’s stationery or anything like that. It’s all just writing in the 
basic description and the accounting… Some people put more detail in the system and 
other people might just write fuel or they might just write the invoice number so you 
don’t actually know what it’s for. It really depends on who’s entering the information 
into the system. 
 
The various volumes of fuel from the different systems were combined in the spreadsheet by the 
Primary Actor with the appropriate factors found in the NGERS Determination (2011b) to calculate 
the CO2-e. 
 
The final data flow, column 10 in Figure 7, comes from the high voltage engineering group, which 
used hexafluoride in switches. Their data system kept track of the amount of this chemical used in 
these switches and it was also forwarded in a report to be used to compile the NGER report. Similarly 
to the fuel used in stationary and vehicular engines, these data were combined with the factor in the 
spreadsheet to calculate the total emissions. 
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As shown in Figure 7 the information flows from the various accounting systems, using one or more 
human intermediaries, into an Excel spreadsheet constructed to provide an overall summary of 
emissions. It is manually entered into the spreadsheet by the Primary Actor. The resulting collated 
data produced from the spreadsheet, in the form of total gas emissions, was used to fill out the form 
required by the DCCEE. This form, when complete, was then forwarded to the Senior Management 
Executive. The Heavy Emitter’s Chief Executive Officer then signed and authorised the form which is 
forwarded to the Department. Any queries the Department may have were to be forwarded to the 
Primary Actor for a response (Heavy Emitter’s NGERS report, 2009). 
 
The legacy programs resisted enrolment into a larger, integrated Actor-Network. Input was required 
from all areas of the organisation, with collaboration seen as essential to deliver a successful result in 
the development of the system (the new Actor-Network) (Head of Emissions Trading and 
Implementation Group, Sustainability Report 2008). Different systems within the organisation were 
not “naturally linked” (Primary Actor, Interview 1), and because the different systems did not link, 
that is did not enrol in the Actor-Network, it was necessary for humans to manually source the 
information from the different systems. For instance, in order to calculate the GHG emission which 
resulted from the combustion of coal, it was important to ensure that the coal was weighed accurately. 
The GBL stated, “We’ve identified I think a reliable method weighing the coal on the belts and we’ve 
had that calibrated and we’ve got some confidence in that”. The Weighting Systems representative 
outlined that the technology remained the same, however the use was slightly different, “same 
weighing system though, same reporting system… we’ve switched from a dynamic system to a static 
one due to the reliability”. The weight of coal that was measured and collated by the system of 
weighing machines remained problematic to the Primary Actor, because measurement was not a 
continuing process, but rather was undertaken using a sampling method (Weighing Systems 
representative). This did not align with the Primary Actor’s goal of accuracy, “There was a lot of 
confusion on what our obligations were on things like reporting measurement uncertainty”. 
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The Primary Actor did not consider the collation of the data and manual input into a spreadsheet to be 
a valuable use of his time. The Primary Actor also found that it was necessary to collate data 
regarding very large sources of emissions as well as very small sources of emissions – emissions from 
the burning of thousands of tons of coal as well as litres of oil used by the company transport vehicles. 
The greatest amount of variance was in GHG emissions produced when the coal was combusted; 
however the hardest data to capture were the amount of oil used by the fleet. As the Primary Actor 
pointed out when he discussed the amount of time it took to account for all the emissions attributed to 
the Heavy Emitter’s activities: 
In the first reporting year where you had lubricants and oils even if you recycled those 
lubricants and oils, there’s no combustion associated with that if you lose some through 
evaporation into the atmosphere or through heat or it might drain out the bottom of the 
gearbox and you lose quantity like that but the actual emissions attributed to that is 
somewhat debatable, I think, because it’s not an actual combustion of fuels where 
emissions are being released into the atmosphere (Primary Actor, Interview 1). 
 
According to Skærbæk (2009) problems of enrolment can change the dynamic of network interactions 
and can initiate further work on interessement to increase enrolment. The human actors continued to 
act as intermediaries between the Principal Actor and the legacy systems. This created technical 
complications that continued to pose problems for the Primary Actor as he attempted to build an 
integrated solution. The focus remained with the Primary Actor for a ‘robust’ and ‘accurate’ system. 
As the Primary Actor observed, “You can’t just take it in [the data] in an automated fashion out of a 
system, throw it into your NGERS reporting system and assume it to be correct” (Primary Actor, 
Interview 1). This is in line with Boll’s (2013) study of tax compliance in small businesses as 
information was sourced from a heterogeneous network of human and non-human actors that a 
Primary Actor had enrolled. She observed that the Primary Actor is only ever “capable of living up to 
the responsibility” (Boll, 2013, p.6) when the actors enrolled in the Actor-Network take on the 
responsibility of a ‘robust’ system too. In the same way, the Primary Actor in the Heavy Emitter may 
be responsible for the NGERS report; however, the information was provided by his Actor-Network 
213 
 
and so he relied on the ‘accuracy and ‘robustness’ of his enrolled actors to ensure that the NGERS 
report was at the appropriate standard. 
 
The Primary Actor also expressed concern that, partially due to the knowledge he has and the manual 
processes, the Heavy Emitter may not have been able to undertake the calculations without his 
presence: 
 At the moment, this all falls to me. We’re very under resourced. If I was hit by a bus 
tomorrow who would take it on… There’s plenty of experts out there from an NGERS 
perspective, just none internal to our organisation. With this transition program and the 
dedicated model that’s what we’re trying to avoid. Having more documented processes 
[so that the organisation does not have to] rely on one person… putting a report together 
(Primary Actor, Interview1). 
 
To overcome these problems the Primary Actor planned to enrol other actors to authorise and assure 
the accuracy of the information that is to be entered into a new system (a database, rather than a 
spreadsheet). The new system was to be developed by the internal information technology department 
using the calculations and data contained in Primary Actor’s spreadsheet and was designed to be 
‘automatic’. The Primary Actor intended to use the new system which would enable junior employees 
to enter the information themselves, with proper procedures and protocols in place to ensure that the 
network remains “robust”. The plan was for others, at manager level, to then ensure the accuracy of 
the inputted information. Some systems (for instance, the electricity metering system) were capable of 
inputting the figures automatically, but this was not possible with the financial system as the relevant 
data was not stored in it.  
 
The Electricity Metering representative expressed concern that the knowledge which had been utilised 
to build the system, now in the hands of the Primary Actor (and to be included in the ‘automatic’ 
system), may be lost. The External Management Contractor made the following recommendations to 
ensure that the new Actor-Network met the NGERS criteria and no information would be lost: 
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Some power generators are writing up the process for obtaining data for and completing 
the NGERS report into the company's Environmental Management System (EMS) 
Documentation. This enhances transparency and completeness, enables clear 
documentation of who is responsible for each input and assist individuals in charge of a 
facility but not engaged in the final NGERS report to have a clear indication of what 
their responsibilities are. For example, if an individual is not providing timely data, they 
can be referred to the EMS, [which outlines] their role within the process and the 
repercussions for non-compliance. The EMS will clarify who is responsible for storing 
data, where it is stored and how long hard copies of this data is (sic) to be stored for 
auditing requirements (Gap Analysis of NGERS System, p. 9). 
 
There did not appear to be any negotiation between the Primary Actor and other human actors in the 
Actor-Network as the individual members responded to his request for data. However, there is no 
evidence of resistance by the human actors, but legacy systems remained resistant and required human 
actors to speak for them. The result was that collating the data for the Primary Actor remained a 
manual and time consuming process. As the Primary Actor moved towards a more decentralised 
system, inputs would continue to be manual; however, managers would be required to check the data 
and confirm its accuracy. Although the new system would decrease the number of times data was 
manually handled, it would still not be an ‘automated’ system in the same way that a finance system 
could deliver a report on ‘day’s debtors’ or an accounts receivable summary. 
 
The human actors in the Actor-Network seemed to understand their roles, what was required and 
when. Rules and routines were put in place; for instance, the Accounts Payable representative 
photocopied documents and the Electricity Metering representative collated data. Each human actor 
provided the data required by the Primary Actor. Notwithstanding these outcomes, the legacy systems 
continued to resist enrolment in the Actor-Network. The Primary Actor had a network of actors (the 
Actor-Network) in place to complete the NGERS report and continued to be concerned about the 
‘robustness’ of the Actor-Network (see Section 5.4.3). 
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The next section considers the mobilization of the Actor-Network. 
 
5.4.4  Mobilization  
“[M}obilisation describes a more stable and constraining network in which the 
represented masses, like the PSAs, agree with and accept their spokespersons as change 
agents”(Becker, et al., 2013; p. 3) 
 
In the fourth step in Callon’s (1986) four step process the actors have accepted their role in the 
network, it has become relatively stable (Mouritsen, et al., 2001). The Actor-Network is in place. The 
information flows through it as the Primary Actor collates and combines it to produce the information 
on the GHG emissions produced by the Heavy Emitter as it undertakes its day-to-day activities. This 
report is used by the organisation to report its emissions to stakeholders, including its NGERS report 
forwarded to the DCCEE, the internal stakeholders such as the Strategic Management Group (for 
planning and monitoring purposes) and external stakeholders such as the local community. The 
Primary Actor acknowledges that the new figures may be greater than previously calculated, but states 
that this is because the new system is ‘robust’.  
 
Callon’s four step process does not occur in a linear fashion as may be implied from this writing. As 
per Becker et. al. (2013), there was more than one iteration of the interessement / enrolment / 
mobilization process. The Primary Actor has designed a new system to centralise the data collection 
for all GHG emissions reporting so that the one database could be used to report to the different state 
schemes as well as the DCCEE: 
 At the moment different people are responsible for [other programs requiring GHG 
emissions calculations] as to NGERS and so you know we want to centralise everything 
so we’re you know we’re using the same information (Primary Actor, Interview 3). 
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The Primary Actor expressed a desire for a system that would also to be able to forecast as well as 
record actual emissions. The system also needed to be flexible as changes are made to legislative 
requirements. 
 
5.5 Analysis of the case study sensitised by Callon’s (1986) 
concepts 
 
As a participant in the Generation Efficiency Standards program, the Heavy Emitter reported that it 
met its obligations under this scheme on a regular basis (see for instance Sustainability Report, 2004, 
p 6; 2005, p. 7; 2006, p.11). An independent reviewer of the 2008 Sustainability Report stated that the 
Heavy Emitter’s systems demonstrated “general compliance with criteria set by EPA” (Sustainability 
Report, 2008; p. 2). It is interesting to note that the Generation Efficiency Standards program required 
the Heavy Emitter to comply with the technical guidelines (The Australian Greenhouse Office, 2006) 
and undertake electronic reporting not dissimilar to the NGERS program. The EPA also required 
calculation of CO2-e emissions to an international standard
60
. The measurement required to calculate 
emissions to this level, however, was seen as not sufficiently ‘robust’.  
 
When forming the new group to cope with the CPRS, the manager of the trading arm of the 
organisation made this comment: 
Accurate CO2 measurement and reporting, establishment of appropriate systems and 
guidelines, and implementing changes to our operating and maintenance plans will all 
be important under a CPRS (Manager, Trading, Sustainability Report, 2008; p. 36). 
 
The previous system used by the Heavy Emitter to calculate GHG emissions was ignored as the new 
process was put in place. The Heavy Emitter had previously taken part in calculating GHG emissions 
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under Greenhouse Challenge Plus and the Generator Efficiency Standards. These schemes had a 
number of similarities and differences. In the earlier scheme, the GHG emissions included not only 
carbon dioxide but also the other GHGs covered by NGERS. As with NGERS, nitrous oxide and 
methane were converted into CO2-e using a formula based on the energy content of the fossil fuel 
multiplied by given emissions factors
61
. The energy content of the coal was also used to calculate the 
CO2 emissions. The Heavy Emitter used an estimation of the volume of coal used and moisture 
content of the coal to calculate emissions produced in the production of electricity. As previously 
explained, under this scheme only data regarding the burning of fossil fuels was collected and 
collated. The system required to collate the information for the NGERS report was more extensive 
than that for the Generator Efficiency Standards program and EPA requirements. NGERS extended 
the activities to include information regarding both electricity usage and fuel for vehicular use. 
 
The Primary Actor has utilised two different Actor-Networks to build his network. During 
problematization a number of external and internal sources of information were used to frame the 
problem, building a robust system to account for GHG emissions and report to the DCCEE under the 
NGERS. A diagram of this Actor-Network Figure 6 has been drawn on page 1966. After the 
information had been gathered and the problem was understood, the Primary Actor moved towards 
interessement, negotiating and enrolling others. He redeveloped the network to include mostly 
internal actors as illustrated in Figure 6 on page 216. The one external actor remaining within the 
network is the NGERS website in the DCCEE. The DCCEE website continued to be included as a 
source of changing technical knowledge and expertise (Primary Actor, Interview 1). 
 
There was little evidence that the Primary Actor engaged in any negotiation during the interessement 
phase as he built the Actor-Network. Although the human actors complied with his request for data 
and enrolled into the network, the legacy systems resisted. Data produced by the systems required a 
human actor to refine the outputs into a form that was usable by the Primary Actor.  
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The Primary Actor appeared to value more highly a system that had been audited, as previously 
mentioned in his criticism of the original GHG emissions calculation system built to account under 
the ‘voluntary’ Greenhouse Challenge Plus and Generator Efficiency Standards schemes. In Interview 
3, he reinforced this point, pointing out that the Heavy Emitter had offered itself up for audit and the 
DCCEE had not taken them up on the offer. In his initial interview, he mentioned the skills available 
external to the Heavy Emitter, “There’s plenty of experts out there from an NGERS perspective, just 
none of them internal to our organisation”. This is an interesting comment considering the Heavy 
Emitter’s history in accounting for GHG emissions. There are also indications that other skill sets 
within the Heavy Emitter, aligned with systems design rather than the specifics of reporting under the 
NGERS protocol, were not taken into account. It is interesting to note that, although the Electricity 
Metering representative had previous auditing experience, there was no mention either by the 
representative or the Primary Actor that she was consulted regarding the expectations of an audit 
team, especially when the Primary Actor considered the audit process important. The Electricity 
Metering Representative was a qualified accountant and previously experienced in auditing 
procedures. When informed by the Primary Actor that there is a requirement that the system was 
auditable, she ensured that the procedures for calculating the use of electricity within the organisation 
were suitably documented: 
I have ensured that all the procedures are fully documented and we have an appropriate 
trail for the auditors to follow. [The Primary Actor] mentioned that we are required to 
be able to undertake an audit. I think it is a requirement of the legislation (Electricity 
Metering Representative). 
 
As the deadline for the approaching report drew close there was continued confusion:  
[T]here was a lot of confusion as even right up very close to the reporting timeframe on 
what our obligations were on things like reporting measurement uncertainty and 
different emission and energy sources (Primary Actor, Interview 1). 
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Part of the problem appeared to be the approach that the DCCEE was taking towards the uncertainty 
built within such a system:  
We have some problems with the principles-based approach for a scheme such as this in 
terms of determining energy and emissions but there does need to be some flexibility for 
those very situations where it might be immaterial so… it captures everything but when 
we know that we’re talking about a margin of the uncertainty associated with our 
emission levels are probably one and a half to 2%, plus or minus one and a half to 2% 
and you’re asking us to capture something that’s down to the .2 to .3% level when the 
uncertainty of our emissions out of the power station far outstrip anything in that area 
and this is what the generators are arguing, they’re saying our uncertainty bounds is as 
good as it can be. You’re still going to outstrip every other emission source within our 
businesses so there should be a more realistic approach assigned to that (Primary Actor, 
Interview 1). 
 
According to the NGERS Technical Manual (2011), the DCCEE understood the problems dealing 
with uncertainty, “It is recognised that these calculations of uncertainty can be complex and relatively 
imprecise” (p. 27). The external consultants provided some guidance. For instance, the External 
Auditor in the NGERS Consistency Audit (2009) advised: 
NGER Regulations do not currently require uncertainty to be reported, however there is 
a requirement to assess uncertainty to the Greenhouse Gas Protocol. The Protocol 
focuses on the understanding of the measurement process and issues required to 
minimise that uncertainty. The Protocol provides some basic methodology for combining 
component uncertainties. The metrology and scientific community have more complex 
methodology for assessing and combining uncertainties, typically based on the "GUM" - 
ISO Guide to Uncertainty in Measurement. The dominant components of uncertainty are 
brown coal quantity, carbon content and oxidation factor which will swamp all other 
factors. Overall uncertainty can be readily indentified by NGERS provided methodology. 
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Accountants were not used in the design of the Actor-Network at the Heavy Emitter. The NGERS 
protocol requires data measurement to be transparent, comparable, accurate and complete 
(Department of Climate Change and Energy Efficiency, 2011c; p. 31). Accountants are used to 
dealing with the qualitative characteristics of quantitative data, dealing with uncertainty and 
understand the requirements of an audit. The Primary Actor, however, associated accounting 
professionals with financial matters and trading carbon credits, rather than any knowledge of building 
systems of account and any skills in auditing that they may have. When asked why there were no 
accountants involved in the Actor-Network, or its development, the Primary Actor replied: 
[T]here’s a lot of technical aspects in gathering and processing and interpreting the 
legislation for emission and energy reporting so it’s not just a matter of gathering 
invoice data, there’s a lot of other technical factors, things like energy content factors, 
emission factors and that sort of thing to compile in to the model so that’s one reason so 
it’s not strictly a financial matter, it’s not a you know nothing to do with journals or 
balance sheets or profit and loss statements or anything like that so it wasn’t handled in 
that area. And the other reason is perhaps we were already participating in the New 
South Wales Greenhouse Gas Reduction Scheme or the GGAS scheme creating 
abatement certificates or NGACs, New South Wales Greenhouse Gas Abatement 
certificates (Primary Actor, Interview 2). 
 
To construct a fact is to impose oneself, and one’s own definition of a situation, on others (Carrington 
and Johed, 2007) - the new team leader, the Primary Actor had his own definition of the problem and 
chose different strategies to calculate the emissions which were viewed by himself and others as more 
‘robust’. The Primary Actor engaged external consultants to review the new system of calculation to 
ensure its accuracy.  
all the inputs and outputs… were reviewed and documented and flowcharted and 
everything else to ensure that we had everything captured and then reviewed by an 
external source (Primary Actor, Interview 1). 
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Previous literature has found that there is a reliance on external consultants to strengthen the rhetoric 
and justify changes to management accounting systems. Examples in the literature include Becker, 
Jagalla and Skaerbaek (2013) in their study of accountant’s identities during changing management 
expectations, Jones and Dugdale’s (2002) study of the adoption of ABC costing and Qu and Cooper’s 
(2011) investigation of the production of a balanced score card. In the present research, the Primary 
Actor does not appear to rely on the consultants to bolster his rhetoric. They were used to gain an 
understanding of the problem and to test the possible solutions. When enrolling others in his Actor-
Network, the Primary Actor used humans to access and collate data from legacy systems and forward 
the result to him.  
 
As the design of the system was moving forward, the Primary Actor continued in an attempt to 
engage others in the data collection process. At the end of the data collection period, a dedicated 
distributed data collection system was being designed in house. The new system was based on a 
proprietary data base system with a web based interface for ease of use and included written 
procedures for those responsible for data entry to maintain the system’s ‘accuracy’ and ‘robustness’. It 
had been tested by inputting the data for the 2008/2009 year and had been found to be ‘accurate’, 
producing exactly the same result as the spreadsheet. The new system required the individual data 
sources to collate their data, verify the accuracy of inputs and maintain documentary evidence. This 
verification was viewed as increasing the reliability of the data inputted and therefore producing a 
more ‘robust’ system, as the Primary Actor explained: 
[T]he responsible manager for their area… verifies that the data that’s put in there is 
correct, because until now I’ve essentially been carrying out this reconciliation 
process… with the development of the dedicated model then those protocols will provide 
the robustness around how the information gets into the model and to ensure that it’s 
verified (Primary Actor, Interview 1). 
 
The system had yet to be deployed. The organisation had decided to move the responsibility for 
reporting the emissions back into the Environment and Sustainability area and had employed a new 
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executive to oversee compliance. Deployment was delayed for two reasons. Resources in the 
information technology area were assigned to a different area. At the same time, training staff in 
regard to their responsibilities and the new procedures was perceived by the Primary Actor to be time 
consuming. The organisation had decided to delay the implementation of the new system until the 
transfer of responsibility to the new executive within the Environment and Sustainability area had 
taken place. Once the implementation had taken place, the data system would have changed from a 
centralised process, undertaken to a larger extent by the individual, into a distributed system, 
increasing the number of actors involved, and locking them into a place within the Actor-Network. It 
was anticipated that the distributed system would produce information that would enable the 
organisation to report environmental emissions to different stakeholders, at both the state and federal 
level, in a more consistent manner, achieving the Primary Actor’s goal of a ‘robust’ system.  
 
5.6 Conclusion 
 
In this case study, Callon’s (1986) four step process has highlighted aspects of the formation of the 
internal processes and procedures within the context of the Heavy Emitter. During the 
problematization phase, the Primary Actor articulated how his goal was to build a ‘robust’ network 
that could ‘accurately’ calculate GHG emissions. There was little evidence of negotiation with any 
actors who enrolled within the Actor-network during the interessement phase. Members of the Actor-
Network then became enrolled, providing data for the calculations, however complete enrolment did 
not take place as he was unable to link non-human actors such as the legacy systems together with 
other actors. Human actors had to collate the information from the Heavy Emitter’s legacy systems 
and processes and forward it to the Primary Actor, who collated the information into a spreadsheet. 
As mobilization took place, the Heavy Emitter used the information produced by the Actor-Network, 
to report to the DCCEE and in their Sustainability Reports.   
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The Primary Actor was developing a new system, which would require others to input the data. This 
required others to become ‘locked in’ (Carrington & Johed, 2007; Becker, et al., 2013) to the Actor-
Network. The Primary Actor expected the new system to be more ‘robust’ because managers would 
be required to endorse the accuracy of inputs from their own divisions. Accountants were not called 
upon to take any action within the process of building the Actor-Network or auditing the processes 
and procedures at a later date.  
 
The next and final chapter will address the research questions of this study by comparing and 
contrasting the two case studies undertaken. The chapter will also discuss the limitations of this 
research and suggestions for further study.  
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6 Cross-case comparison and conclusion 
 
This chapter will compare and contrast the two different case studies, which have been analysed 
through the lens of Actor-Network Theory (ANT, Callon, 1986; Law, 1986; Latour, 1987) and 
Callon’s (1986) four-step process, to uncover how organisations build systems to account for GHG 
emissions and to highlight the similarities and differences in the approaches taken to the changing 
management accounting practices. Findings will be reported through the five aims discussed in 
chapter 1. 
 
Both the Heavy Emitter and the Council had previously accounted for GHG emissions using other 
protocols (Greenhouse Challenge Plus, Generator Efficiency Standards and Cities for Climate 
Protection). Both organisations had to change their systems because, compared to previous schemes, 
NGERS expanded the activities covered by the program. In both case studies, an individual was found 
who had the responsibility to build a system that would account for GHG emissions.  
 
6.1 Aim 1: Changes to account for GHG emissions 
 
The two different case studies (the Heavy Emitter and the Council) have made possible the 
comparison between voluntary and mandatory change. This comparison has been further enabled 
because regardless of the motivation, the report on the organisation’s emissions is equivalent. Callon’s 
(1986) four step process of problematization, interessement, enrolment and mobilization will be used 
in this section to compare and contrast the two case studies.  
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6.1.1 Question 1:  
How did organisational actor/s construct the network which consists of people and technology 
to produce the necessary information required to account for the organisation’s greenhouse 
gas emissions? 
Problematization 
 
Problematization implies an ‘‘interdefinition of actors’’ (Callon, 1986, p. 204). The Primary Actor 
sets about defining the ‘problem’ and putting a plan together to bring together a number of actors that 
will produce the solution, the ‘truth’ or ‘fact’. The Primary Actor in the Council sought to build a 
network that would produce information that could be used by stakeholders to cut emissions. In order 
to do this the report needed to be granulated, that is there needed to be enough information in the 
report, and in an appropriate format, so that a user could understand from where the emissions came 
and then move towards reducing, in some way, the use of that resource. This would and did result in 
lower costs and lower emissions. On the other hand, the Primary Actor in the Heavy Emitter needed a 
report that could supply the appropriate information to the DCCEE for the NGERS. While the 
protocols to account for GHG emissions were the same and the calculations were the same, the use of 
the data was ultimately different.  
 
Both Primary Actors sought to build a system that was ‘accurate’, but for different reasons. In the 
Council, the Primary Actor stated that she wanted to ensure that the Council could justify claims of 
lowering emissions and be prepared for any future legislation that may require the Council to report 
its emission to external bodies. The Primary Actor at the Heavy Emitter wanted to ensure that the 
system was ‘robust’ and ‘comprehensive’.  
 
Whether the motivation of the Primary Actor was to cut emissions or to build a report, the problem for 
Primary Actors in the present study was how to account for GHG emissions using NGERS protocols. 
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Section 2.4.5 of this thesis has outlined some of the questions the Primary Actor may have asked in 
the problematization phase included the following: 
What is the information required for the report? 
What are GHG emissions?  
Which gasses are included and which are not?  
How are they changed from GHGs to CO2-e?  
Where is the information required, where is it kept, how is it accessed? 
Who (or what technology) can assist? 
 
In both organisations, the Primary Actors utilised similar resources to understand the problem. They 
had previous knowledge regarding how GHG emissions were to be calculated. Both Primary Actors 
were representatives for their organisations on industry bodies, which were utilised by the DCCEE to 
disseminate information about the NGERS program. The Council’s Primary Actor built on experience 
she had gained in her position as the responsible person for the previous system. The Heavy Emitter’s 
Primary Actor did not have such experience, being newly appointed. In either case, the primary actors 
utilised a number of different sources both internal and external to the organisation to understand 
where the emissions took place within the organisation. Consultants were employed in both 
organisations to support the development of the system. This strong reliance on consultants has been 
seen previously in the literature (see for instance Christensen, 2007; Christensen & Skærbæk, 2010 in 
their research into public sector accounting, and Chenhall & Euske, 2007; Alcouffe, et al., 2008 in the 
for-profit sector).  
 
Interessement 
 
As Section 2.4.5  noted, during the interessement phase, the primary actor would need to organise the 
Actor-Network, designing new processes and procedures and negotiating with others to account for 
GHG emissions. To design the network, the Primary Actor will have analysed the information gained 
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during problematization on the internal processes of the organisation’s legacy systems and the human 
actors involved in them. In both case studies, the Primary Actors moved from the previously built 
Actor-Networks, formulating new ones to supply them with the requisite information. 
 
It is during the interessement phase, that the Primary Actors’ approaches to building the Actor-
Networks diverged. Each managed interessement differently. In the Heavy Emitter, the Primary Actor 
was at middle management level. In the Council that person was at a lower level, that is, officer level. 
In the Council, the Primary Actor moved to negotiate support from senior management using the 
rhetoric of cost cutting. After gaining senior management’s support, she used it as a point of 
negotiation with each human actor, requesting information from the legacy systems in a format that 
she could use. The Primary Actor from the Heavy Emitter requested the information from the human 
actors internal to the organisation, who were able to access the legacy system. They were approached 
individually and there appeared to be no effort by the Primary Actor to negotiate. On request from the 
Primary Actor in the Heavy Emitter, information was provided with little resistance. 
 
In the literature, a lack of initial interessement has led to a failure to enrol in government 
organisations. For instance, Cuganesan, Boedker, and Guthrie (2007) observed that Intellectual 
Capital discourse failed to be implemented in an Australian State department in the first and second 
phases of its introduction, because the benefits of the change had not been explained to actors in the 
organisation: 
[T]here was an absence of interessement. [Intellectual Capital] had not been linked to 
the specific concerns of executive and practice managers, and had not materialised as a 
solution or passage point to the achievement of their interests (Cuganesan, et al., 2007; 
p. 897) 
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When interessement did take place in the above Australian department as the project was introduced 
for the third time, enrolment occurred: 
[T]he “Vision 2013” document prepared by managers… was a seven-year plan to 
prepare the business for the future and specifically for the forthcoming seven to ten 
years. As a result of this construction of [Intellectual Capital] as a solution to practical 
management issues, {Intellectual Capital] discourse started to “resonate” and connect 
with the interests of a multitude of “discourse consumers” across different levels of 
management (Cuganesan, Boedker and Guthrie, 2007; p. 898). 
  
Alternatively, the existence of interessement does not necessarily lead to enrolment, as can be seen in 
Callon’s (1986) seminal work on scallops. Alcouffe et al. (2008) studied the attempted 
implementation of two different costing models in French organisations. There was a period of 
interessement for both models as proponents fought for allies, those who would support the model. 
Eventually ABC was accepted by the organisations as an appropriate costing model, gaining the 
enrolment of actors and the other model losing them.  
 
Negotiation (interessement) takes place in organisations when there are options. Within the Council, 
the human actors engaged in negotiations with the Primary Actor because they considered that they 
had an alternative. The Primary Actor, in ensuring that she had support from councillors and senior 
management before approaching others, indicated that she needed senior support in order to achieve 
enrolment. Even with the support of the senior managers, the human actors showed that they could 
still resist, as is evidenced by the Accounts Payable representative, “We had negotiated it because she 
would have liked to have just one spreadsheet… it wasn’t appropriate for us to do it like that”. 
  
The Principal Actor in the Heavy Emitter did not need to negotiate nor did he need to make explicit 
that he had the support of senior management. Unlike the Primary Actor in the Council, it is possible 
to argue that his position, since he was more senior to the Council’s Primary Actor, was his authority. 
This is the first of three factors that could explain why he was able to obtain enrolment without 
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interessement. The second was that he was in a for-profit organisation. These reasons are possibilities, 
however they are contrary to findings in the literature, where actors have resisted or ignored moves to 
change management accounting practices mandated by senior management in for-profit firms. For 
instance, Beaubien (2013) found, in his study of the introduction of an enterprise resource planning 
system into a financial organisation in North America, that individuals could by-pass the system of 
controls put in place: 
Although new procedures may be incorporated into the control systems of an 
organisation – and even inscribed in technology – the possibility for these new 
requirements to result in successful change only emerges in the acceptance of these 
procedures by individuals (acceptance, in one form or another) (Beaubien, 2013; p. 68). 
 
A third possibility is that it was because accounting for emissions was a legislated requirement and 
this was understood by the participants before the request for information. Boll (2013) studied two 
small businesses in Denmark to understand their tax compliance behaviours. Complying with taxation 
obligations is an example of legislated requirements. She found that one bookkeeper complied and 
others did not. There were, in the study, repercussions for the owner of the business who failed to pay 
appropriate taxation, however the possible repercussions did not change the behaviour of the owner. 
Gattiker & Carter (2010) undertook a quantitative study of how a project champion gained 
commitment for environmental projects within an organisation and found that government regulation 
actually led to less commitment by individuals:  
Interestingly, government regulation is negatively associated with target commitment. In 
other words, the more a project is motivated by current regulation or the threat of future 
regulation, the less likely individuals are to commit to the project (Gattiker & Carter, 
2010; p. 80) 
 
Interessement has taken place in both the Heavy Emitter and the Council. The human actors took up 
their roles within the Actor-Networks. In both organisations, the networks are flat structures with 
three basic tiers, comprised of the Primary Actor as the first tier, a human agent as the second and an 
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information system as the third, for instance:  Accounts Payable representatives (second tier) who 
collate information from invoices filed in the Accounts’ Payable system (third tier) and vehicle 
management information systems (third tier) that supply information regarding fuel consumed to be 
collated by humans (second tier). It was noted that no meetings took place in either organisation to 
disseminate information about the need for information or why it was being collected. The Figures 4 
and 7 that outline the data flows, also show how few actors were involved in data collection. With 
such few numbers of actors in either organisation, it is likely such meetings would not be required.  
 
Enrolment  
 
The Actor-Network came together, built by the Primary Actor. People accepted their roles and co-
operated. According to the ANT, actors become enrolled as their goals become aligned with the 
Primary Actor (Callon & Law, 1982; Callon, 1986; Ezzamel, 1994).  The actors provide the requested 
information in the requested format. Humans and non-humans (technology) are enrolled (as explained 
in Section 2.4.2 of this thesis). The Primary Actors have negotiated with others and the information 
began to flow through the Actor-Network. In both organisations studied, the human actors fell into 
place without any apparent resistance. 
 
Ezzamel (1994) explains enrolment as the construction by agencies of alliances and coalitions 
between the memberships to reach agreement on the ends which they desire to pursue. To consider 
enrolment from a theoretical perspective, goals need to become aligned. Evidence of resistance is, by 
its nature, a failure to align with the Primary Actor’s goals. So legacy systems within the 
organisations did not enrol, did not produce the information in appropriate formats and, in reality, 
remained immune to any changes. In the Accounts Payable departments, the financial system did not 
collect the data that was required to calculate GHG emissions such as the number of litres of fuel or 
gas, used in refrigeration or switches purchased. This is normal in financial systems, where the 
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emphasis is on dollar values and entities who are creditors. It is arguable that changing the financial 
systems to include such detail could be costly and the benefits that arise from an integrated system, 
one that becomes enrolled, are not worth the expense to the organisation. 
 
Both Primary Actors did not want simply to carry out GHG emission calculations; they also wanted 
an ‘accurate’ and/or a ‘robust’ system. Errors could have entered the GHG emissions system because 
the human actors could have missed invoices, or entered the amounts into the GHG emissions system 
erroneously. The Primary Actor could have missed some emissions sources or entered the conversion 
factors into the spreadsheet incorrectly. Other legacy systems did have the correct information entered 
into the system, especially the vehicle control systems in both case studies. These systems were able 
to produce the report that, with some manual manipulation, could be utilised by the Primary Actor. 
Both Primary Actors, when provided with the information, had to manually input it into a spreadsheet.  
As the human actors collected and collated the information, there was no way to cross reference the 
data and check it for ‘accuracy’. For instance, data in Accounts Payable systems can be checked by 
using the bank reconciliation process to check payment amounts, comparing monthly totals to 
incoming monthly accounts from creditors and/or contacting the creditors and asking what is owed. 
Without the ability to compare the figures in the system with some external criteria, claims to 
‘accuracy’ will always be suspect.  
 
Interestingly, actors in the network built by the Council’s Primary Actor begin to speak of ‘win-win’ 
situations. The vehicle fleet representative was very enthusiastic about cutting GHG emissions, 
delving in his interview into discussions that included details of tyre development and hybrid trucks. 
It appears that the goals of the actors within this network began to align with those of the Primary 
Actor who was also concerned about environmental issues. However there is little evidence of the 
same reaction within the Actor-Network at the Heavy Emitter, even though the Primary Actor points 
out that building the Actor-Network is aligned to his key performance indicators. One actor in the 
Heavy Emitter’s Actor-Network who mentioned concerns regarding accuracy and ensuring the system 
was ‘robust’ was the accountant, the Electricity Metering representative. She expressed concern that 
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processes needed to be documented and monitoring was important to ensure new GHG emission 
sources were recorded. 
 
In general, the information system supplies data to the human actor who photocopies or collates the 
information and puts it into spreadsheets. These are forwarded to the Primary Actors who enter them 
into another spreadsheet where the numbers of litres, kilowatt hours and so forth are converted into 
CO2-e using the conversion factors given by the DCCEE. 
 
Mobilization 
 
As Section 2.4.5 of this thesis explained, information flowed and the reports were produced. The 
numbers produced by the respective spreadsheets were used by the Primary Actors to produce a report 
which included the amount of GHGs that are emitted during the organisations’ varied activities. This 
report was used by their respective organisations as ‘fact’ and forwarded to others. The Heavy Emitter 
sent a report to the DCCEE and the Council included the numbers in the State of the Environment 
reports.  
 
Constructing the Actor-Networks in the different case studies 
 
The goals of the Primary Actors are different. The Primary Actor at the Council was environmentally 
aware and sought to cut the Council’s emissions. The Heavy Emitter’s Primary Actor wished to build 
a ‘robust’ system. Both Primary Actors were concerned about ‘accuracy’. They used the same kinds 
of sources of information during the problematization phase. Consultants, social networks and 
Australian and State Government departments were utilised by both to gain an understanding of what 
was required. During the interessement phase, the Primary Actors turned to actors who would provide 
the information they needed to produce the ‘fact’. In order to undertake this task and enrol others, the 
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Primary Actors utilised different methods. The Primary Actor in the Heavy Emitter requested and 
received; while the Primary Actor in the Council used differing rhetoric to gain the support of senior 
management and then used that support to engage with the human actors she needed to enrol in her 
Actor-Network. In both organisations the Actor-Networks were flat, calculations were mostly manual 
and all used a spreadsheet to produce the report.  
 
Using the above analysis of the Actor-Networks, Figure 8 extends the simple Actor-Network diagram 
of Figure 1 in Section 1.2.3. 
 
 
Figure 8: An Actor-Network to account for carbon emissions within an organisation 
 
Figure 8 shows the expected Actor-Network when organisations are required to develop systems in 
organisations to produce a ‘fact’. The person allocated the responsibility for setting up the new system 
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(the Primary Actor), will engage with a number of others, human and non-human, to put in place the 
procedures and processes required.  
 
In the problematization phase, the present study has found that besides people and technology 
available within the organisation, the principal actor will engage with others external to the 
organisation to understand the problem and define the building of the network (Engels, 2009; 
Alcadipani & Hassard, 2010; p. 420). As Alcadipani and Hassard (2010) explain, members of the 
management team have access to information and knowledge external to the organisation and 
therefore may engage with external actors such as consultants and members of government 
departments. These external actors, though not members of the organisation, are members of the 
Actor-Network, because they supply information.  
 
The present study has found that during the interessement and enrolment phases, as the Primary Actor 
builds the network to produce the ‘fact’, most actors are enrolled from within the organisation. Since 
the data required producing the ‘fact’ resides within organisational systems, human actors within the 
organisation are required to interface with the system to find and collate the data. Other systems and 
actors may be involved in the Actor-Network when data is not available internally (for instance the 
Heavy Emitter’s contractors) or is perceived to be unreliable (as in the Council’s electricity 
consumption). When the Actor-Network is built to produce an account of the organisation’s GHG 
emissions and mobilization occurs, the report produced will be forwarded to the Department of 
Climate Change and Energy Efficiency or utilised in the publicly available Sustainability Report. 
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6.1.2 Question 2:  
How is resistance mobilised and what barriers are created to impede the construction of the Actor-
Networks built to account for GHGs in the three different organisations? 
 
Two basic areas of resistance became evident in the present study. Firstly, legacy systems did not 
integrate into either of the new systems built to account for GHG emissions. The second area of 
resistance was the supply of resources to the Primary Actor to complete the task at hand.  
 
In these case studies, legacy systems are not capable of producing the information that the Primary 
Actor needs. For instance, the financial accounting systems did not collate the data required from the 
source documents for the system to be useful as a source of information. Data such as kilowatt hours 
of electricity used, litres of diesel consumed or the amount of refrigerant replaced during the course of 
the organisation’s activities, could be recorded from the original invoices at the time of entry by the 
Accounts Payable personnel. This was not happening in any of the case studies. Personnel were 
required to locate these source documents and calculate the consumption of these materials at a later 
date. Until this information is collated at the time of the input of the invoices, the GHG emissions 
system will not be integrated into the Finance system.  
 
A number of participants explicitly commented on the amount of time taken to collate and calculate 
the necessary information. These included the Primary Actor at the Heavy Emitter, the Accounts 
Payable representative at the Council and the Sustainability Officer, Water and Waste, also at the 
Council. The collation was a manual process, as pointed out in the previous paragraph. The Primary 
Actor at the Council requested a hiatus in data collection during the data collection period. Time in 
and of itself is not necessarily the constraint, but rather the time of employees costs money. New 
management control systems cost money. Resource allocation is the province of senior management 
and insufficient resource allocation implies resistance by senior management to accounting for GHG 
emissions. The cost of a new system may not be seen as large enough benefit to them. 
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These two points of resistance are linked. Without the increased allocation of financial resources to 
enable the integration of other systems into an automated system and the employment of more people, 
there will be continued resistance to the allocation by actors of time, already filled with other tasks 
and expectations imposed by management.  
 
6.2 The Role of Accountants in Accounting for GHGs 
 
Qualitative research will bring out the meanings and understandings of any accountants who are 
engaged in reporting emissions within the three target organisations. This will provide further insight 
into the role of accountants within the management accounting field. 
 
6.2.1 Question 3:  
What role do accountants take within the network built to account for GHG emissions? 
 
“Accountants, within organizations, design the systems which collect, collate and 
analyse data for decision makers. It will be the role of accountants, with their technical 
skills and ability to think creatively, to devise the means to capture and report the data 
required to ensure that decision makers are able to move forward in an environmentally 
sustainable fashion” (Quattrone & Hopper, 2006) 
 
Despite the perception that accountants have the technical skills and the understanding of 
management information systems, they were not involved at all in the design and implementation of 
these case studies’ systems. Study findings suggest that when accountants were given tasks in relation 
to the calculations, they found these tasks unproblematic. 
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Accountants as experts 
 
In the present study, accountants were viewed as having only financial skills and as such there was no 
recorded engagement by the Primary Actor with the financial accountants. This phenomenon has been 
noted before in the literature. For instance, in Briers and Chua’s (2001) case study non-accountants 
did not have a positive view of their accountants, who were not only marginalised but actually placed 
in a disadvantageous position. A substandard costing system was handed over to the accounting 
personnel. In a report prepared by the Industrial Engineering Department recommending the transfer 
of responsibility, it was stated that:  
“Qualified and experienced personnel are not required for such a function. A basic 
knowledge and a little training would enable any person to perform this task” (Briers and 
Chua, 2001 p.249).   
 
Briers and Chua (2001) continue: 
 “The accountants were left to administer a machine that was starved of resources and 
viewed as problematic, industrial engineering enterprise was more ‘effectively utilised’ 
elsewhere” (p. 249). 
 
As the case study progressed, Briers and Chua observed the senior accountant’s battles to gain 
recognition for the management accountants. “The accountants had to struggle long and hard to 
improve their low status” (Briers and Chua, 2001. p. 264). 
 
 In Preston et al’s (1992) study from an accountant’s perspective, one of the participants, Michael 
Burlington, an assistant district finance officer, commented in a meeting that the budget was a 
management tool and it was important not to address the budget as a cost control measure. He 
suggested that the:  
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“region has tried to down play the role of accountants, and said it was a management 
information system and all this kind of baloney. But no matter how you look at it, it is an 
accounting system” (Preston et. al., 1992, p. 584). 
 
The study noted that in management’s view, should accountants be involved in the implementation of 
the budget, it would be perceived by employees as a threat. The argument was that accountants were 
perceived to only deal with financial matters, leading to the requirement to downplay their role in the 
new budget process, strengthening the rhetoric that it was not a financial matter. 
 
The attitude towards accountants is different in Ezzamel’s (1994) study which examined how a 
network of academics successfully challenged changes to a budgetary system. The network used the 
academic accountants’ specific financial knowledge to undertake a critical analysis of the proposed 
budgetary strategy put forward by management. The enrolment of others was assisted by the 
accountant’s knowledge base as financial accounting expertise became an essential weapon in the 
fight against the cutbacks.  
 
There appears to be an impression in larger organisations that accountants’ activities are confined to 
financial matters alone. Other skills that they might possess, including the ability to design integrated 
systems seem to be ignored. This belief by individuals (including possibly the accountants themselves 
as evidenced by the accountant in the Heavy Emitter) may limit accountant’s involvement in non-
financial activities. 
 
Accuracy 
 
In the present study, the Principal Actors from both organisations remained committed to ensuring the 
data are ‘accurate’. As Chua (1995) has noted, the concept of ‘accuracy’ is slippery. Accounting 
numbers do not faithfully represent reality, rather they are accepted because the people who produced 
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them decided that the numbers were “consistent/factual enough to hold together for diverse purposes” 
(Chua, 1995, p. 13). The Principal Actors were relying on numbers produced by the GHG emissions 
systems that have several inherent weaknesses, including scientific uncertainty and estimation 
uncertainty and the use of spreadsheets which are prone to material errors (Panko & Aurigemma, 
2010). 
  
The ISAE
62
 3410: Assurance Engagements on Greenhouse Gas Statement, has noted that “The GHG 
quantification process can rarely be 100% accurate” (Para A54). Scientific uncertainty acknowledges 
the incomplete scientific knowledge of the “global warming potential” values used to combine the 
different gases and report them as CO2-e. This uncertainty is beyond the control of the entity. The 
organisations in the present study utilised the conversion factors supplied by the Australian 
Government, an action recommended by the standard in order to avoid unreasonable variations in the 
calculations. These quantifications are open to change and refinement.. 
 
The second uncertainty noted in Para A54 is estimation (or measurement) uncertainty. This 
uncertainty results from the measurement and calculation processes used to quantify emissions within 
the bounds of existing scientific knowledge. Two sources of uncertainty are found within the 
estimations made by an organisation when it calculates its GHG emissions. The first is based on the 
data (uncertainty in measurement) used to calculate the emissions, or method of calculation used in 
making the estimate. The degree of uncertainty is controllable by the entity. Reducing the degree of 
estimation uncertainty may involve greater cost. Entity-specific processes are based on assumptions 
and models that may contain errors.  
 
Under the Guidance Statement issued by the Auditing and Assurance Standards Board (2012; Para 86 
(c)) these uncertainties must be taken into account when considering the risk assessment and therefore 
the level of materiality for the audit. Inaccuracies can come in many forms when quantifying the GHG 
                                                     
62
 International Standard on Assurance Engagements. This standard has been accepted by the Auditing and  
Assurance Standards Board as the appropriate standard for auditors for assurance of GHG emissions 
statements under the requirements of NGERS legislation, see Guidance Statement GS021 (November 2012) 
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emissions of an organisation. In the Council case study, the Principal Actor and the Sustainability 
Officer, Water and Waste continued to move towards a more ‘accurate’ system. In the Heavy Emitter, 
the Principal Actor was concerned that the coal is weighed appropriately and was focussed on oil 
leaking from sumps in an effort to increase the ‘accuracy’ of his system.  Additionally, the possibility 
of error in the spreadsheets remains unaddressed. 
 
The use of Excel spreadsheets 
 
In this particular study, all the GHG emission reports are based on a compiled spreadsheet. As 
previously noted in Section 4.4.1, the Primary Actor at the Council noted the possible inaccuracies of 
a very manual process that builds into the spreadsheet. According to ISAE
63
 3410: Assurance 
Engagements on Greenhouse Gas Statement Para A89, the use of spreadsheets without adequate 
controls is used as an example of other factors that may lead to risks of material misstatement.  
 
The Council and the Heavy Emitter are both relying on spreadsheets that have no observable check 
and balances. There is no mention of any procedures to review the information contained in them in 
either organisation. The Principal Actors have concentrated upon the ‘accuracy’ of the measurement 
methods employed by the organistions, without putting into place any controls to check that the data 
has been correctly entered into the spreadsheets and that no data has been omitted. These procedures 
are well understood by management accountants. 
 
The Accountant’s Skill Set 
 
Accountants understand how management accounting systems work. It is possible to input extra 
information into the financial accounting system at the time of receipt of an invoice. This is similar to  
                                                     
63
 International Standard on Assurance Engagements (International Auditing and Assurance Standards Board, 
2012) 
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updating an organisations’ inventory when recording a purchase. When an invoice is entered, the 
number of items is compared to the total invoice amount. This is an effective control that can be used 
to ensure that the data entry into the system for the energy purchased is an accurate amount, for 
example: the number of kilowatt/hours multiplied by the amount per kilowatt/hour should equal the 
amount of the invoice. This system would be effective for all kinds of energy purchased (electricity, 
diesel, gas) and for refrigerant gases
64
. Emissions resulting from other business activities – in the 
present study, sewage waste and electricity production – require further checks and balances to ensure 
that the quantifications are within allowable parameters. 
 
An audit of the GHG emissions statement requires similar overarching factors to be taken into 
account, as would an audit of a financial statement. These factors can be found in Guidance Statement 
021 issued by the Auditing and Assurance Standards Board (2012). When planning an assurance 
engagement for a GHG emissions report produced under NGERS legislation, auditors are advised to 
consider, amongst other things, the possiblity of material misstatement within the report. This concept 
of material misstatement, where an error in the report is likely to change the decision-usefulness of the 
report, rather than its ‘accuracy’ is a concept that is very familiar to accountants. However it may be 
less familiar to non-accounting professionals. As a participant (Manager, Bio-chemistry laboratory, 
Clinical Services) in Lowe’s (2001b) study observed:  
They seem to want a very simple system of cost information. The accuracy of their system 
is quite poor to my way of thinking. The costing system they have set up is really only an 
approximate model of the complexity of tests we carry out. The accountants tell me they 
don’t want any more complexity and clearly they don’t want accuracy. I am rather 
disappointed by the compromise system they have put in place. We could have done 
much better! (Lowe, 2001b; p.339 (emphasis added)) 
 
‘Accuracy’ can be expensive. It is quite possible that the more ‘accurate’ a system can become the 
more expensive it is to devise, build and maintain. This problem is noted in Para 54 (b) of ASAE 
                                                     
64
 Refrigerant gases would require further calculations as they are mixes of a number of different gases. 
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3400: “Reducing the degree of estimation uncertainty may involve greater cost”. Accountants are well 
familiar with the concept of “cost/benefit” analysis.  
 
The non-role of accountants 
 
As the above discussion reiterates, accountants have appropriate skills that would be of benefit when 
gaining an understanding of the requirements of any system, especially one designed to collect and 
collate quantitative data. Accountants are also used to dealing with the qualitative characteristics of 
quantitative data, dealing with uncertainty and they understand the requirements of an audit. The 
Primary Actors, however, associated accounting professionals with financial matters.  In the Heavy 
Emitter, the Accounting Manager did not expect to be involved until the organisation was trading 
carbon credits. In the Council, others considered that accounting for GHG emissions was too 
complicated and uncertain for accounting professionals. 
 
6.3 The Usefulness of ANT as an Analytic Tool 
 
In the present study, the theoretical framework has been used in two ways. Firstly it was used to 
analyse each case study separately and secondly, each study was compared, within the framework, to 
consider their commonalities and differences.  
 
6.3.1 Question 4: 
 To what extent does ANT explain how the networks are built to account for GHG emissions? 
 
The theoretical framework clarified the process undertaken by organisations to ensure management 
accounting change took place.  People within the organisations needed to undertake a period of 
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investigation to define in greater detail what the ‘problem’ was. In both organisations, there was a 
requirement to understand what ‘accounting for GHG emissions’ meant. There was a search for 
knowledge and different networks, both formal and informal, were utilised to understand the concepts 
of GHG emissions and CO2-e. As McNamara, Baxter and Chua (2004) found, individuals utilise 
different knowledge networks to gather the knowledge that they need. People also needed to find out 
what the solutions to the ‘problem’ were. Part of that solution was to understand what changes need to 
take place within the management accounting system and how those changes could be managed. 
Finally the Primary Actors pulled together disparate human actors and the non-human systems 
together to make the collecting and collating of the different data streams work to produce the ‘fact’ - 
how many CO2-e are produced by the organisations activities? 
 
Utilising ANT highlighted the differing networks built by the Primary Actors for the problematization 
and enrolment phases. During the problematization phase, the Primary Actors looked outside the 
organisation to consultants and government and industry organisations to understand how accounting 
for GHG emissions should take place. Their investigations included what gases were covered, what 
were the protocols to put into place and how they were different to previous emissions calculations 
carried out in their organisations. They used consultants to help them understand how and where 
GHG emissions occurred within their organisation. The Primary Actors also consulted internal groups 
in an effort to map out the organisation’s emissions profile. The theoretical framework showed that 
the Actor-Network was different in both organisations when interessement and enrolment took place, 
as human actors within the organisation took on the role of spokesperson for the legacy systems. 
Information flowed from the legacy systems, through the human actors and onto a spreadsheet. 
 
Examining the interessement processes in the both the Heavy Emitter and the Council also enabled an 
exploration of the use of rhetoric within differing organisational contexts. The Primary Actors 
communicated with others in an effort to enrol them and build the network so that information would 
flow and the ‘fact’, the number of GHG emissions attributable to the organisation, was produced. 
Some sort of communication and enrolment is required to ensure procedures are followed. As Boll 
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(2013) noted, simply writing new routines may not, by itself, ensure that management accounting 
change takes place within an organisation: 
Although new procedures may be incorporated into the control systems of an 
organisation – and even inscribed in technology – the possibility for these new 
requirements to result in successful change only emerges in the acceptance of these 
procedures by individuals (acceptance, in one form or another) (Boll, 2013; p. 9). 
 
The framework, by considering the non-human as well as the human, allowed the researcher to 
understand the difficulties of building the new management accounting process in two ways. Firstly it 
required the researcher to consider how accounting for GHG emissions took place previously to the 
introduction of the NGERS protocol, bringing into focus what was new and what was not. This placed 
in context the difficulties faced by the Primary Actors in their efforts to build the new management 
accounting systems. Secondly it brought to the fore the impact that systems in situ had on the use of 
technology and the eventual accounting system for emissions. Legacy systems created barriers to the 
Primary Actors and moved them to find solutions that were, arguably, less ‘accurate’ than an 
integrated system would be. 
 
The use of the framework also brought some questions to light regarding some aspects of the Actor-
Network building. The researcher was not able to identify why human actors within the Heavy 
Emitter did not resist enrolment when no interessement took place. Some evidence was gathered 
regarding why accountants did not enrol in the Actor-Networks; however there was no evidence 
collected to indicate that the engagement of an accountant would have benefited the outcomes of the 
Actor-Network building process. ANT does not explore who is excluded from the network, only who 
is within it. 
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6.3.2 Question 5: 
 To what extent does ANT facilitate the comparison of the two case studies? 
 
According to Alcadipani and Hassard (2010), ANT acknowledges that “things could always be 
otherwise” (p.424). Using two different case studies, comparing and contrasting them, enables the 
researcher to critically reflect on what ‘otherwise’ would look like. In the Council, the Primary Actor 
used rhetoric and negotiated. The Council had a stated strategic intent, not forced upon it by 
legislation, but voluntarily. Actors became enrolled and aligned their goals with the Primary Actor. In 
the Heavy Emitter, where change had been forced upon it by legislation, there was no negotiation; 
there was no evidence of the alignment of goals. The opportunity to examine the same management 
accounting change in different contexts and using ANT, enabled the researcher to reflect critically 
upon how things could have been ‘different’. Would the Primary Actor in the Council have been 
successful in building her Actor-Network if there was no negotiation? Would the Primary Actor in the 
Heavy Emitter still have been successful if he had undertaken a negotiation process?  
 
Callon’s (1986) four step process of problematization, interessement, enrolment and mobilization 
framed the data in a way that enabled the researcher to consider how a problem is understood when 
management accounting change takes place within an organisation. Different actors may understand a 
problem in different ways, or not. The theory allowed the researcher to step outside the usual 
boundary of an organisation and explore the impact that consultants and industry organisations had on 
the understanding of the problem. Interessement and enrolment highlighted the similarities and 
differences in the ways that the change was enacted within the organisations.  
 
Engagement with the actors and asking them how they saw these changes brought to light 
motivational aspects of their network building. The same actions, and to some extent, the same goal of 
‘accuracy’ came from different motivations. The Primary Actor at the Council was concerned with the 
effect of emissions upon the world’s climate, the engagement in the Council to cut those emissions 
and the ability of the Council to calculate its emissions ‘accurately’. During the interessement process, 
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however, she found herself talking about cost cutting and efficiency. In the Heavy Emitter, the 
Primary Actor remained focussed on the ‘robust’ network. In both organisations the goal of the 
Primary Actors was made explicit as they discussed how their networks were built, and the researcher 
was able to uncover how other actors engaged with that goal. 
 
Finally, ANT’s accepting of the non-human within the Actor-Networks was able to highlight the 
difficulties that arose from the legacy systems’ inabilities to enrol in the Actor-Network. The failure 
of legacy systems to integrate demonstrated weaknesses in the present Actor-Network system of 
calculation. For example, because of the proliferation of spreadsheets to account for GHG emissions 
there is a high probability of errors in the system. The theoretical framework allowed the researcher to 
critically reflect on the choices made by the Primary Actors in regard to the technology used by them 
and their claims to ‘accuracy’ and ‘robustness’. Many of these difficulties could have been overcome 
by the use of the skills personified in a qualified accountant; however there is no engagement by the 
accounting profession in either organisation in this study. 
 
6.4 Contributions to the Literature 
 
The present study has extended the understanding of how actors undertake changing management 
accounting systems within an organisation. People within organisations undertake a period of 
investigation to understand the required processes and procedures to enable change to take place. Both 
formal and informal networks were utilised by them to understand what changes were needed. They 
investigated where information could be found and who, both within and external to the organisation, 
was required to be involved in the new system. The present study also builds on McNamara, Baxter 
and Chua (2004) who found individuals utilise different knowledge networks to gather the knowledge 
that they need.  People within organisations also needed to find out what the solutions to the 
‘problem’ were. Cobb, Helliar and Innes (1995) have suggested that organisational change happens 
when barriers are overcome. The Principal Actors, in the present study, overcame some barriers, such 
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as resistance to change and a lack of resources. Other barriers to change, such as the inability to gain 
information from legacy systems, meant that they had to find an alternative solution which avoided or 
‘worked-around’ the problem. The legacy systems remain a problem, a barrier to be overcome, if the 
systems are to be truly integrated. 
 
In Latour (Latour & Woolgar, 1979; Latour, 1987) original study of the life in a laboratory, he 
observed how important technology was to the participants; how machines and computers had an 
impact upon their activities. This researcher would argue that, since the 1980’s, there has been a 
growth in the number, and complexity, of technological systems in our modern organisations. 
Management has increase its reliance on these systems to provide information for decision making 
and to enable increased control at a distance (see for instance Hyvönen, et al., 2008; Beaubien, 2013). 
It could be argued that the impact of technology has a bigger impact than Latour originally thought, 
given the pace of change. This research has emphasised the role of non-human actors in the 
communication and facilitation of change processes and the importance of including technology into 
case studies. 
 
Within accounting professional bodies here is an expectation that accountants will be involved in 
accounting for GHG emissions. Academic literature, however, has noted that management 
accountants have not, to this date, become involved in the accounting of GHG emissions within 
organisations (Gray, et al., 1995; Bouten & Hoozée, 2013). The present study has shown that 
accountants, despite their ability to understand management systems and the qualitative aspects of 
quantification, have not involved themselves in the development systems. In the Heavy Emitter, the 
Accounting Manager did not consider that it was necessary to become involved until the organisation 
was required to account for carbon credits as part of a ‘cost on carbon’ program. The Primary Actor 
did not consult with either the Accounting Manager or the Electricity Metering representative, who 
was not only a qualified accountant, but also a qualified auditor. In the Council, the Sustainability 
Officer, Water and Waste was of the opinion that accountants may not have the required skills: 
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[I]t’s not just an accounting issue. In terms of the data quality and data standards, they 
compare to accounting standards in terms of auditing… it means that organisation 
systems or collecting the data and doing the calculations have to be as transparent as 
what they are for financial calculations… [E]nergy is fine, it’s pretty straight forward, 
but the calculations around the fugitive emissions and some of the scope three emissions 
requires a significant amount of interpretation that you probably have to have some 
technical background to understand. And things in this space are going to change 
significantly over time as estimation techniques become more accurate… So it’s going to 
be a moving feast for a long time, unlike accounting standards in terms of financials 
(Sustainability Officer, Water and Waste). 
 
The present study has utilised ANT and Callon’s (1986) four step process to analyse two different 
case studies. The use of Callon’s (1986) four step process has rarely been operationalised in in-depth 
case studies in the accounting literature (examples include Ezzamel, 1994; Alcouffe, et al., 2008; 
Skærbæk, 2009) and even more rarely in a cross case analysis (Becker, et al., 2013). Becker, Jagalla 
and Skærbæk utilised two similar cases in their analysis. This thesis builds upon the previous 
literature in this area, comparing and contrasting two different case studies. This adds to the work of 
others who have operationalised Callon’s (1986) four step process and upon literature that uses a cross 
case analysis approach. 
 
6.5 Limitations 
 
In every study there are a number of limitations that need to be brought to the attention of the reader. 
The collection and analysis of qualitative data has been subject to criticism and has some inherent 
problems. Interviews can be subject to a number of weaknesses such as bias on the part of the 
participant and/or the researcher. To minimise this bias, a semi-structured interview technique was 
used and the transcripts were returned to the participant for review. Documentary evidence, including 
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websites, government publications, internal and external reports, was also collected to support data 
collected by the interview process. Analysis of the data was sensitised by the theoretical framework. 
The analysis was not only undertaken by the researcher, but was also conducted by an experienced 
qualitative researcher. Both analysts used Nvivo software. The results were cross referenced and any 
differences were discussed. 
 
It should be acknowledged that qualitative studies in general and case studies in particular are not 
considered to be generalisable because of the small sample sise (Atkinson & Shaffir, 1998). Yin 
(2009) has argued that the role of the field study is not to present statistical generalisation, but rather 
analytical generalisation. To increase the generalisability of the present study, firstly, two different 
case studies were chosen to uncover the similarities and differences of the cases. This approach has 
been recommended by Patton (2002). Secondly, the present study has used ANT as a theoretical 
framework to provide scaffolding in the cross-case analysis (Yin, 2009). This strategy provides a 
greater understanding of management accounting change in differing scenarios.  
 
The study was limited in time, both on the part of the researcher and the participants. Participants had 
other duties to perform and they were constrained by time when the interviews took place. The Actor-
Networks continued to evolve as changes were made by the Primary Actors, especially within a 
changing Australian political climate. As in the example of Chua (1995), the present study had an end 
point when data collection needed to cease and writing was required to commence.  
 
ANT has been used as a theoretical framework to examine two case studies, both of which occurred in 
Australia. The reader should also note that the use of this theoretical framework limits the 
interviewees to participants within the Actor-Network and does not take into consideration those not 
included in it. The present study did collect some information regarding the non-participation of 
accountants within the networks but did not consider why others were excluded. Research using 
another theoretical framework or examining cases in other parts of the world may produce different 
findings. 
250 
 
6.6 Areas for further research 
By showing the relationship between qualitative field study observations, area of 
scholarly debate, and theory, the observation and analysis of organisational process can 
be structured in ways that can produce theoretically significant contributions (Ahrens & 
Chapman, 2006; p 836) 
 
The present study has used ANT theory and two different case studies to investigate management 
accounting change. By examining how the two organisations changed their systems to account for 
GHG emissions using the same protocol, that is NGERS, the research has shown that changes to 
management accounting systems can be problematic when the new systems do not align with legacy 
systems. Integration of non-financial measures into financial systems has proven difficult. 
Management accountants, who were familiar with systems already in place and have the ability to 
account, remained apart from the developing system. It is possible that this may make system 
integration even more difficult. The present study has found evidence that accountants are not only 
excluded from building this system, but also have not considered it to be part of their role within an 
organisation. This raises two implications for further research. Future research into systems 
development should take into account the impact that systems in situ have on the development. It 
would also be interesting to consider the role of management accountants not only is systems 
development, but also in the collation of non-financial data for decision-making purposes within the 
organisational context. 
 
Actor-Network-Theory has shown that Primary Actors show the same concerns regarding the 
‘accuracy’ of the new system, even though their motivations may be different. They both used 
consultants in the problematization process, confirming previous research that consultants have an 
influential part to play within management accounting change. There were different Actor-Networks 
during the problematization phase and when they began interessement and enrolment. They also 
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continue to move towards a more automated system which will collect and collate the information for 
them. Some questions remain. 
 
In the Heavy Emitter, there was little negotiation taking place and evidence that internal human actors 
enrolled without resistance. There appeared to be little effort to align the interests of other human 
actors. Although the building of the Actor-Network was aligned with the Primary Actor’s key 
performance indicators, other human actors who took part in the network did not. According to ANT, 
enrolment is preceded by interessement. The literature has many case studies where there is tension, 
resistance and un-enrolment (see for example Callon, 1986; Ezzamel, 1994; Cooper & Ezzamel, 
2013). Reasons why people enrol into Actor-Networks without negotiation, persuasion and ‘power’ 
effects is worthy of further study. 
 
The cost of producing integrated systems may be prohibitive. As computing systems become more 
powerful, they are more capable of integration. At the same time, each organisation is idiosyncratic 
with different software and hardware such as, in the present study, different financial systems and 
different systems that measure fuel consumption from vehicles. There are also systems that measure 
other things, the emissions from the top of a boiler burning coal for fuel, or weighing the coal, or 
weighing rubbish entering a dump. There is an opportunity to research when and where new systems 
are integrated, how they are able to automatically gather data and when they remain stand-alone. 
 
The external consultant offered to offset the emissions that were caused during the consultation 
process; however their clients, including the Council, did not agree to pay the extra cost. Members of 
the Council Actor-Network discussed how the calculation of GHG emissions was a ‘win-win’ 
situation for all stakeholders. The activities of the Primary Actor in the Heavy Emitter were linked to 
key performance indicators, other actors’ activities were not. Further research is required to 
understand who is likely to engage in these kinds of actions, whether they are internal or external to 
the organisation, their motivation and the impact of the engagement or otherwise into management 
accounting change. 
252 
 
Finally, organisations can cut their GHG emissions and their costs at the same time. Further case 
studies are needed which explore how individuals, with differing personal views on the possibility of 
climate change, respond to the changing business environment. This is an opportunity to understand 
how the moral imperatives of the individual may affect decision-making with the organisational 
context. 
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Appendix A: Interview Schedule 
1. Please tell me a little bit about yourself and your background 
2. What changes have you made, so far, to the reporting systems to comply with NGER 
(2007) legislation?   
3. What do you see as the challenges faced by your organisation in regard to the NGER 
reporting requirements for greenhouse emissions in particular, and climate change in 
general? 
4. Where did you get information that enabled you to understand the requirements of 
NGER (2007) and climate change reporting? 
5. Where did you get information from in order to ensure compliance with the various 
stakeholders (internal management or Office of Climate Change for instance)? 
6. Who has/have/had the responsibility to drive the change to the management 
information system?  
7. What people and resources were / are at their disposal? 
8. Do you know why were / are those assisting are involved and why were they 
considered important? 
9. Do you know if the original accounting management system captured the data 
required for climate change and if so, how was that data captured? 
10. What resources did (will) you use to discover the different options that were available 
to your organisation to enable the changes in the system to account for climate 
change? 
11. How did / will the organisation decide which option was the most appropriate?  
12. If you were / are required to change the system, what software and hardware was 
available? 
13. Who were (are) the people who were involved in the implementation process and 
what did they do (are they doing)? 
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14. What problems have you encountered thus far in implementing a new system and 
how have you overcome this / these problems? 
15. How did / does your climate change team (plan to) get support from people who were 
not involved in the change? 
 
